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һетоКее Laredo is covered or how to buy or lease one, call havoc (nl | er 
y Chrysler's exclusive 7/70 eus YS00JEEP EACLE, _ 1 heres Only One Jeep.. 


rotection Plan? [LIX And find out just Advantage: Chrysler 


For further information, how tar away it can take you. 


warranty and information. Deductibles and restrictions apply. Jeep is a registered trademark of Chrysler Corporation. Buckle up for safety. 


IT BEGAN WITH THE JUKEBOX. 


AND EVOLVED INTO THE NEW TM1, WHICH LETS YOU PLAY AND 
PROGRAM AN INCREDIBLE 18 CDs. 


ITS 6-DISC MAGAZINE CARTRIDGES LET YOU CATALOG MUSIC, 
AND ALSO WORK IN OUR CAR CD CHANGER. 


ONLY PIONEER THE LEADER IN МО Тр! дү CD. OFFERS 
YOU THE TMI. 


LONG LIVE ROCK-N ROLL. 


Call 1-800-421-1606, ext. 315, for the dealer nearest you. 
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The Art of Entertainment 


TM1 18-Disc CD Changer. 
Includes offer for free additional 6-disc magazine. 
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Detroit preview 

The big news in 1992 1s engine de- 
velopment. While a handful of do- 
mestic models debuting this fall 
and early next spring received cos- 
metic changes, most of the im- 
provements showed up in impres- 
sive horsepower and efficiency gains. 


Ф & | 
Paris Air Show 
The future of aviation design 
and technology was viewed by 
nearly a half million visitors 
at the 39th biennial Paris Air 
Show last June. Among the 
more "animated" exhibitors 
were a "flying tiger" and an 
"adaptable amphibian." 


Bomb catchers 


Plastic explosives are part of a new 
generation's form of terrorism, and 
they are nearly impossible to detect. 
With the majority of the world's air- 
ports still equipped with the crudest of 
weapons-detection systems, a federal 
mandate dictates a new approach to 
airline security. 


Software by 
natural selection 


A branch of computer science inspired by biolo- 
gy, genetic algorithms hold great promise for 
programmers, engineers, economists, and 
investors. They consist of step-by- 
step rules for solving complex 
problems in which a computer 
develops its own software and 
teaches itself the best way to carry 
out an assigned task. Call it 
survival of the fittest for 
computer programs. 
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From The Editor 


»erhaps it is because Charles A. 
Lindbergh landed there in 1927. 
Or maybe their fascination with 
flight dates back to the original Paris 
Air Show of 1909. Whatever the source, 
the French surely have a love affair 
with the air, and this enthusiasm was 
in full view at last sum- 
mer's exposition at Le 
Bourget Airport. 

Stealth fighter pilots, 
nearly as popular with the 
air show crowds as the 
F-117A itself, which was 
making its international, 
public debut, were pressed 
for more than 500 inter- 
views—and countless au- 
tographs. I spent some 
time with Capt. Mark 
Lindstrom and Lt. Col. 
Ralph Getchell, known re- 
spectively as Bandit 307 
and Stalker Lead in their 
night-sky raids over Baghdad. "You 
can’t imagine what it means to a pilot 
to know that his only concern is ac- 
quiring the target," explains Getchell. 
Lindstrom, who has logged some 400 
hours in the black jets over the past 
two years, has similar praise for the 
aircraft's performance on its five- to 
six-hour-long combat sorties. "We were 
in the bag all the while and came 
through it without a scratch. It is pret- 
ty amazing." 

During the air show, plans were an- 
nounced for some significant up- 
grades to the Е-117А5 avionics, naviga- 
tion, and mission planning computer 
systems, based partially on the Jet's 
performance during the Gulf war. For 
a report on some of the Paris Air 
Show's other stars, see page 66. 


|" Г hats the safest airport in 
the world?" I asked As- 


sistant Editor Judith Yea- 
ple. Already deep into the research for 
this month's story, “The Bomb 
Catchers," she hesitated and then said, 
"Heres what you need to know: The 
FAA has been mandated by Congress 
to foster the development of bomb and 


| weapons-detection technology, but it's 


going to be a while before these devices 
reach the average airline terminal." 
Yeaple's in-depth report surveys ex- 


plosives-detection technologies now | 


under development and explains why 
terrorist weapons are so difficult to 
spot. Of course, even the best detec- 
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Editor-in-chief Fred Abatemarco (left) gets a 


tion equipment and security strate- 
gies can be undone by human error, 
as I found out recently while report- 
ing on an advanced bomb-sniffing 
technology deployed at Frankfurt air- 
port in Germany. Security guards 
there let my press credentials get the 


ie Ww 


stealth fighter briefing at the Paris Air Show last 
June from pilot Capt. Mark Lindstrom. 


better of them. My hand-held luggage 
was never screened or searched. 


any letters and calls have come 
in from POPULAR SCIENCE read- 
ers who want to know about the 
use of paper by magazines and what 
that means for the environment. This 
month, we address your concerns in a 
Times Mirror Magazines Conservation 
Council report that explains the reali- 
ties of paper recycling, how Times 
Mirror Magazines uses wastepaper, 
and what you can do to encourage 


wastepaper recycling. 
[: domestic cars 1s familiar look- 
ing—look a little deeper, advises 
our man in Detroit, Dan McCosh. The 
news is beneath the skin where en- 
gines, brakes, and other engineering 
enhancements are getting the atten- 
tion. This year's annual auto tech re- 


f you think the coming year's crop 


port also includes a novel comparison | 
test of four different approaches to | 
the hottest trend in motoring: four- | 


| Rd, Апп Arbor Mi 48106. SUBSCRIPTION INQUIRIES: Send new ar renewal 


wheel drive. Here's a great place to 
sort out which system is best for you. 
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| The Wizard" OZ-8000 has all the power 

| you need to stay on time, on track and 
in control. Eleven built-in functions 
and a raised typewriter keyboard 
make it easy to store, retrieve and sort 


€ 1991 Sharp Electronics Corporation. 


“ORGANIZATIONAL 
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phone numbers, important 
dates, your schedule, memos 
and more. You don't need to 
enter DOS commands. 

Just touch any function key 
and the Wizard displays the 
information you want. 


EASY TO EXPAND. 
Insert any optional 
Wizard software card for 
easy access to more power. 
| TheWizard's patented £ 
mm) touch-screen turns p 


mized keypad. Choose from 

reference, business, entertain- 
ment, telecommunications and 
memory expansion cards that are as 
easy to use as the Wizard itself. 


EASY TO EXCHANGE DATA. 


With the optional Organizer-Link and 


AS ا‎ 


cable, you can load files from your PC 
into your Wizard, or download work 
done on your Wizard to your PC. 


EASY TO COMMUNICATE. 
An Organizer Fax/Modem gives you 
the power to send a fax directly from 
your Wizard. Or, connect with 
on-line services to send and 
receive data over direct phone 
lines and even from a cellular 
phone. To learn how easy it 
is to organize your business 
and personal life, call 


SSE 1800-321-8877 In Canada, 


call 1-416-890-2100. And ask for the 
dealer nearest you. 


` FROM SHARP MINDS 
COME SHARP PRODUCTS” 


Youre not a kid anymore. 


Its been over ten years since you graduated from high school Its probably hard to admit, but your 
body has changed. Fact of hfe. If youre still trying to get into the same old pair of tight fitting jeans, 
#5 time you tried a pair of Lee Easy Riders. They re cut looser in the thighs and lower at the 
waist for a more comfortable fit. Nobody fits your body. ..or the way you lve... better than Lee. 
E A S Y l D E R 5 


The brand that fits 


(Youre not a kid anymore) from Bobby's Girl © 1962 Renewed 1990 EMI Blackwood Music Inc 


Readers Talk Back 


Riding tall 


The Yankee bicycle [^The Anybody 
Bike,” Aug.] hit the nail on the head 
for me. When I ride a bike, I want to 
sit up straight and enjoy the sights, 
not make believe I'm in a race. I would 
be an interested customer if and when 
it becomes available. 

Arnold Steines, Spencer, Wis. 


The bike is available from Yankee 
Bicycles (445 Interstate Rd., Addison, 
Ill. 60101) for $350. 


About the Rim Band Brake’s ability to 
work better when wet: Is this the 
same effect that occurs when a car's 
brake drums or discs get grease on 
them—the brake grabs when applied, 
causing the car to pull to whichever 
side has the greasy brake? 

James P. Webster, Middletown, Del. 


When an automobile brake drum or 
disc becomes spotted with oil or grease, 
it can develop a "stick-slip" condition, 
or chatter, in which the lubricant caus- 
es the friction surfaces to alternate 


rapidly between static and dynamic | 


friction conditions—they repeatedly 
grab too hard and then release. The re- 
sult can be premature lockup of the af- 
fected wheel and steering that pulls 
sharply to one side. The Yankee bicy- 
cles Rim Band Brake behaves differ- 
ently when wet with water. As the rider 
pulls harder on the lever, the Rim 


| Band develops braking force in a lin- 


ear, progressive fashion that is the 


opposite of a stick-slip condition. | 


| Therefore—unlike an oily car brake 


—a water-soaked Rim Band is free of 
grabbing.—Stuart F. Brown 


Picture switch 


The two pictures for “A Simpler 
Electronic Palette” (“Science News- 
front," June] were printed reversed 
left to right. I recently printed some 
color pictures using satellite negatives 
and knew that something was not cor- 


| rect when I looked at the photos. 


R. C. Walther, Los Alamos, N.M. 


Typo troubles 


I was surprised to learn from "Re- 
versing the Greenhouse" [Aug.] that 
my alma mater, Illinois Institute of 
Technology, has changed its initials 
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| of Desert Storm," June], the idea is far | 


from IIT to ITT. I always thought the 
latter was a multinational corpora- 
tion. Or perhaps someone at POPULAR 
SCIENCE wasn't careful enough? 


René LeBlanc, Scottsdale, Ariz. | 


| Hasn't melted since 1937 
Whether or not Hershey's Desert Bars | 


use new technology [“The Technology 


from new. My wife sent me Hershey's | 


Tropical Chocolate Bars while I was in 
the Pacific theater in 1945 and '46. 


Harry C. Wiersdorfer, Hamburg, N.Y. | 


In 1937, Hershey Chocolate Corp. was 
approached by the U.S. Army to pro- 
duce a heat-resistant high-energy nu- 
trient-dense chocolate bar. The stan- 
dard chocolate bar, which melted 
readily in summer heat, could not be 


adapted for carrying in a soldier's | 


pocket. Also, the taste of these bars was 
thought to be too tempting, so they 
weren't likely to be saved for use as 
emergency rations. The first heat-resis- 
tant bars were produced for field. tests 
in June 1937. They were called Logan 
Bars at first, but the following year 
were renamed Field Ration *D" Bars. 


| Hershey's Tropical Chocolate Bar was 


developed in 1943 as a ration product, 
but it tasted better than the Logan / 
Field Ration *D" Bars. 


ich Toga un ни da at 
) Bars preceded Desert Bars. 


Address letters to Readers Talk Back, POPULAR SCIENCE, 2 
Park Ave., New York, N.Y. 10016. Or fax your letter to us at 
212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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Toatruck world 

hunérv for 
any small jump 

in horsepower... 


Introducing the new The new Magnum V-6. 


Magnum Series Engines. 44% more horsepower. 

Truck owners are a power hungry bunch. But Now with 180 horsepower, our 3.9L V-6 has 
while most truck makers are content to throw become a real powerhouse. When practically applied 
them an occasional morsel, Dodge offers up a through the wheels of a Dodge truck, that means 
veritable feast. Presenting the Magnum Series more power to help you haul important cargo. Like 


Engines. V-6 and V-8 gasoline-powered engines dirt bikes, camping gear or a load of lumber. So 
with new sequential multipoint fuel injection for ^ you get more out of any Dodge truck it goes into. If 
more power and torque. Plus the mighty Cummins — you're looking for real power and torque, this V-6 
Turbo Diesel with new charge-air cooling. gives you a full helping of both. 


3.9L Magnum V-6 5.2L Magnum V8 
" 


nounces 
am leap. 


The new Magnum V-8. The new Magnum Cummins Turbo 
35% more horsepower. Diesel. More torque than any 
This is big news if you need the power of a other diesel pickup engine. 
V-8. Because this new Magnum delivers an A huge 5.9 liters of pure pulling power. 
impressive 230 horsepower. And, with increased That’s what the Magnum Cummins Turbo Diesel 
torque, it brings 280 Ibs-ft to bear against what- is all about. Its incredible 400 Ibs-ft of torque 
ever you want moved from one place to another. translates into full-size pickups with massive 
Whether your cargo goes in your truck or follows towing capacity. And now it comes with a new 


behind on a hitch, this 1s the power plant for charge-air cooling system designed to deliver 
heavy loads. excellent fuel economy and a cleaner burn. 
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5.9L Magnum Cummins Turbo Diesel 


А Simple Promise: 


Overall, today’s Dodge trucks, gas and diesel, 
can deliver more payload, towing and horsepower 
than Ford, Chevy or any import: Period. 


It's the simple truth. Today's Dodge pickups, 
Ramchargers, Ram Vans and Ram Wagons are a 
force to be reckoned with. And that's no idle boast. 

Put the mid-size Dakota with an available 
Magnum V-6 up against any compact pickup 
from Ford, Chevy or Japan. In terms of horse- 
power, there's just no contest. And with 2,550 165 
of payload capacity available, those compacts 
can't possibly compete. 

Or choose a Dakota with a Magnum V-8 
under the hood and you've got a mid-size with 
more power than standard half-ton Ford or Chevy 
pickups. And with 6,900 Ibs of available towing 
capacity, it even pulls more, too.** Quite simply, 
It's the best all-around pickup you can buy. 

But for the most available towing power, no 
full-size diesel pickup can pull off more than the 
Dodge Cummins Turbo Diesel. It offers you up 
to 11,900 pounds of pull. So if you want some- 


thing moved, just tie it up to this brute. It plain 
out-torques and out-tows Ford and Chevy diesel 
pickups." And it can out-carry them too, with up 
to 4,869 Ibs of available payload capacity. No 
wonder the Dodge Cummins Turbo Diesel is the 
hardest working diesel pickup you can buy. 

Every one of these Dodge trucks gets powerful 
protection, too. Our unbeatable 770 powertrain 
warranty 1s standard. While diesel models get a 
7 year/100,000 mile engine warranty as well.’ 

So it’s clear. Only one truck line offers you 
all these powerful advantages plus new Magnum 
engines. Which means choosing a Dodge truck is 
simply the best decision you can make. Period. 

For free information about Dodge trucks and 
Magnum Series Engines, call 1-800-4-A-DODGE. 


Advantage: Dodge 
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Illustration by Andy Christie 
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hy isn't this magazine on recycled paper?" This 
question 15 regularly asked in the thousands of let- 


ters we receive in response to Times Mirror Maga- 
zines Conservation Council editorials. The answer is com- 
plex, and the simplicity of the question obscures the real 
environmental problem at hand. 
Defining the Problem 
The recycled paper issue is not about saving trees. While cer- 
tain forests in the United States have unique ecological char- 
acteristics that should be preserved, such as old-growth 
forests in the Pacific Northwest, there is no shortage of trees. 
In fact, there are more trees today than 70 years ago; about 
1,000 per person with annual growth exceeding harvest by 31 
percent a year. Most trees used to create the paper for maga- 
zines come from tree farms created by the 2.7 billion trees 
planted in the United States each year. 

The compelling reason for recycling paper is to reduce the 
volume of garbage sent to landfills. The garbage this country 
generates has increased 80 percent since 1960 and another 20 
percent growth 1s expected by 2000, when municipal solid 
waste is expected to reach 216 million tons a year. Paper is a big 


1 14,000 


€ of Trees in п Forests 


orth 
Recycling Capacity 


725 


> oe 


Sources: Environmental Protection Agency, U.S. Forest Service, 
American Paper Institute, American Newspaper Publishers Association 
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part of the problem — about 40 percent of the volume in land- 
fills, with newspapers alone comprising 16 percent of the total. 
On average, each person in the U.S. uses 600 pounds of paper 
products a year, 70 percent of which winds up in landfills. 

While solid waste is growing, places to put it are disap- 
pearing. There are now about 5,500 landfills in this country. 
A third will close by the mid-1990's. Less than 2,200 sites are 
expected to remain by the turn of the century, Only a few new 
landfills are slated for development; no one wants them in 
their backyard. 

Times Mirror Magazines’ Use of Recycled Paper 

At present, our 10 national magazines use 33,100 tons of pa- 
per a year. Of this amount, 11.1 percent is recycled paper 
made exclusively from old magazines by Manistique Papers, 
Inc. The reused magazines are mostly printing plant waste, 
unsold returns from newsstands and some home collection. 
This paper is the newsprint stock used in the regional, how-to 
and classified sections of many of our publications. 

Much of what is called “recycled paper” contains very lit- 
tle waste, and instead is comprised primarily of fiber made 
from trees. The Environmental Protection Agency’s (EPA) 
internal definition for recycled high 
grade printing and writing paper, which 
would include magazines, is 50 percent 
waste content. A unique characteristic of 
the recycled paper we use is that it is 100 
percent reused paper that otherwise 
would have gone to the landfill. 

Are Magazines Recyclable? 

Can a magazine be broken down into pa- 
per fiber and reused? The simple answer 
is yes. But while it is technically possible 
to recycle magazines, there must be a 
market or demand for this product. Also, 
a collection system must exist for recy- 
cling to be feasible. 

At present there is little demand for 
old magazines because there are only a 
few plants that can process them into re- 
cycled paper. But that is going to change 
rapidly due to advances in recycling 
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pr technology. To recycle old newsprint, the 


newspapers go through a process called 


Continued 
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Congress Wields the Hammer 


deinking. The most ad- 
vanced deinking process 
for newspapers requires 
clay which is derived from 
the clay coating in glossy 
magazine paper. This pro- 
cess, called flotation deink- 
ing, uses a mix of about 30 
percent old magazines to 
70 percent old newspapers. 

This technology is just 
now developing and will be 
used in most of the new 


grades, including magazines. 


North American deinking 
capacity is about 2.7 mil- | 
lion tons per year. The fa- | 
cilities slated to be con- 
structed through 1993 will 
bring this capacity up to 7.3 million tons, resulting from in- 
vestment in flotation deinking facilities that will approach 
$1.5 billion by 1993. 

But how do the magazines get from your house to the 
mill? At present there are about 1,500 curbside collection 
programs in the country, but very few collect magazines. The 
need for curbside collection of old magazines should develop 
quickly as the new-technology recycling facilities come on 
line. But current state and local government budget con- 
straints may make curbside pickup programs difficult to get 
going, and a shortage of old magazines may occur between 
1993 and 1995. 

No matter how much paper is recycled, some fiber from 
trees will always be needed. The reason is that when a wood 
fiber is reused, it is often broken, becoming shorter and hav- 
ing less strength. Therefore, recycled fibers are often reused 
in products requiring less strength, and some new fiber will 
always have to be added to produce those products requiring 
high levels of strength. 

Your Role 

Some consumers believe that environmental problems are to 
be solved by other people, industry or the government. Being 
environmental is a shared responsibility. In the case of recy- 
cled paper, it begins with separating out papers that can be re- 
cycled. For recycling to work, you need to be one of the mil- 
lions of people who provides the raw material to the recycling 
mills. Secondly, when faced with a choice, you can help by 


_ be on recycled paper. 


HOME МЕСНАМХ 


MAGAZINE 
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f \опртеѕѕ is now reauthorizing the Resource Conservation and 
‘Recovery Act to establish goals and guidelines for the recycling 
of all commodities. For paper, the bill sets a goal that by 1995, 40 
percent of all paper products will be pulled from the waste stream 
and recycled. This goal was established by the American Paper Insti- 
tute and subsequently adopted in the legislation. Should this aggre- 
gate goal not be attained, the bill sets specific goals for the recovery 
of different types of paper, such as 52 percent for newspapers (45 
| percent is. currently recovered) and 20 percent for mixed paper 


Should the objective not be met for a specific type of paper, a 
| "hammer" comes into effect requiring a minimum amount of used 
fiber in paper. The minimum for newspapers is 20 percent in 1997, 
30 percent in 1999 and 40 percent in 2001. Specific hammers for 
; : | Other paper grades and commodities would be developed by the 
mills being built to recycle | EPA, The focus in this legislation on recovering waste is commend- 
newsprint. At present, the — | able. But legislated minimum content only indirectly addresses the 
problem of overflowing landfills. As long as magazines are being di- 
verted from landfills to be recycled, it is not critical that magazines 


buying products with recy- 
cled content, but take the 
time to learn whether the 
paper is really using materi- 
al that would have other- 
wise gone to the landfill. 

Your role can extend to 
encouraging your munici- 
pality to start collection 
systems even in the face 
of recession-related bud- 
get problems, but doing 
so where a market exists 
for the collected product. 
If there is no such market 
at present, look for other 
products to concentrate 
on removing from the 
waste stream such as yard 
waste, bottles and cans. 

Our commitment to you is that as more paper with a 
significant amount of waste content becomes available 
in a reliable supply at a reasonable cost, we will use it. 
But more importantly, we will focus our efforts on pro- 
ducing magazines that are easily recyclable to meet the 
demand from the new-technology recycling paper mills 
in the next few years. As deinking plants come on line, 
recycling programs for magazines will develop further. 
[n the meantime, pass this magazine to a friend, school 
or hospital. 

Education: A First Step Toward Lasting Solutions 
Environmental issues, such as solid waste disposal, are com- 
plex. Recently, we launched the Partnership for Environmen- 
tal Education to use a portion of the proceeds from advertis- 
ing containing environmental messages to improve 
environmental education programs around the country. With- 
out scientific information and properly educated environ- 
mental managers, complex environmental problems will be 
harder to solve. 

Qualifying advertisements will increase the awareness of 
environmental problems and the likelihood of their solution. 
The collected dollars will contribute to the improvement of 
environmental science and education. If vou are aware of a 
project that we should consider for funding or would like to 
comment on this editorial, please write to Dr. David B. Rock- 
land, Times Mirror Magazines, 1705 DeSales St., N.W., 
Suite 801, Washington, D.C. 20036. 
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SKIING 


he Perfect Irain For 
Under Your Christmas Tree 


The traditional, fully 
motorized HO-gaug 
locomotive arrives witha Model shown smaller than 
handsomi display and hrass j تک‎ 
mounted My терїї 0 


shotwrasi WEN nor 1H se 


A look inside the engineer's The locomotive travels on the The smokestack juts forth 
cab reveals amazing detail 4-6-2 wheel configuration that from the smokebox, and the 
was the hallmark of "Pacific " polished brass bell heralds the 
omori arrival of the train 


i 
Il he distinctive golden eri 


moon brightly gleaming 


/ 4 christmas Delivery 


Guaranteed if Mailed | 
by October 31, 1, 1991. 


Now departing Franklin Mint Precision Models, the Crescent Limited! 
Next Stop: Your Home. Time of Arrival: Before December 25, 1991. 
All Aboard! 
It is America’s most beautiful locomotive. And among the 
most historic. The Crescent Limited. Introduced in 1925 to 
pull the first premium-fare, all-Pullman deluxe trams. 
Now, Franklin Mint Precision Models re-creates this 
г classic locomotive in its premiere motorized HO-scale replica. 
Precision-crafted from more than 100 components with no 
detail overlooked — from the authentic colors to the gleaming 
brass bell...to the coal-filled tender. Created from actual pho- 
tographs and engineer's blueprints, then hand-assembled to 
| exacting standards of excellence, this Jully motorized, traditional 
HO-scale model can be operated with train sets of that size. 
The price, $395, payable in monthly installments. 


уу 


Please mail by October 31, 1991. 
Franklin Mint Precision Models 
Franklin Center, PA 19091 
Please send me the "Crescent Limited," a fully 
motorized replica in the traditional HO gauge, 
complete with a handsome track display base. 
| need send no money now. Please bill me in 
five equal monthly installments of $79*, with the 
first installment dué prior to shipment of my 
imported locomotive, tender and display. 
* Plus my state sales tax and 


a one-time charge of $3, for shipping and handling 


SIGNATURE 


MR/MRS/MISS 


THIRTY DAY RETURN ASSURANCE POLICY 


If you wish to return any Franklin Mint Precision Models 
purchase, you may do so within 30 days of your receipt of that 
purc hase for re placement, credit or refund. 


ADDRESS 


CITY 


STATE/ ZIP 
(E) 1291 FF 1 4 О 3 2 5 6 C г 021 


Exclusively from Franklin Mint Precision Models: 


EDITED 


DRUG 
DETECTORS 
Doctors, law enforcement officials, 
and rehabilitation clinicians now 
have a fast, simple kit to test for 
drug use. AccuPinch, by Hycor Bio- 
medical of Garden Grove, Calif., has 
an absorbent pad permeated with a 
reagent on which a urine sample is 
placed. When the lid is closed, it 
presses a readout disk against the 
pad, giving on analysis in five min- 
utes. If the readout disk turns green, 
the drug is present. Different units 
test for cocaine, opiates, metham- 
phetamine, PCP. or marijuana. 
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BY MARCELLE M SOVIERO AND JUDITH ANNE YEAPLE 


SIMPLY 
DECEIVING 


top are semicircular, but each is 


to lean no matter what angle it's 


Raymond Bareiss of Eugene, Ore. 


Bic SOUND, LITTLE BOX == } 
Acoustic Waveguide Il, the second generation of Bose's onepiece = 
stereo system, uses the same acoustic waveguide technology as 
its predecessor [“Big Bass from a Little Box," April '85], but re- 
places the cassette deck with a CD player. The 15-pound unit 
costs $997. An optional $150 AWMS Pedestal contains inputs for 
a VCR and three other music sources; an optional Power Pack bat- 
tery unit and Power Cord make the system portable. Bose Corp., 
The Mountain, Framingham MA 01701-9168. 


^ Boar OR SUB? 


Rotolo Navi's versatile craft is what you get when you 

ба speedboot and a submarine. The prototype ship, to 

5 ge launched next spring, will have o cruising speed of 50 knots and o 

с o, tange of more than 300 miles, says its Fort Lauderdale-bosed designer. Ballast tanks 


© @hable it 46 dive to 700 feet. Powered by a diesel engine when it's on the surface and four 
` electric motors When submerged, the 38-footlong ship could be used for scientific, military, and 
a fescue operations, as well as for recreation. Estimated price: $1,350,000. 


Your eyes may tell you this object is 
tilting, but it’s vertical. Its base and 


turned 180 degrees relative to the 
other. As a result, the form appears 


viewed from. It was created by artist 


3E 


BOB | 


The Perry Chair, named for designer 
and sculptor Charles 0. Perry 
(seated), blends convenience and 
comfort: It stacks up to 25 chairs 
high and has a one-piece steel 
frame that flexes to support the 
lower back and respond to the sit- 
ter's weight and movements. The 
chair's seat and back are made of 
molded polypropylene, but uphol- 
stered and cushioned versions are 
available. Price: $126 unuphol- 
stered. Krueger International, 1 330 
Bellevue St., Green Bay WI 54302. 


FILTER 


ELECTRONIC 
MAP 


Punch in your desired destination 


among one of 100 continental U.S. 


cities, key in your present location, 
and the $100 hond-held Interstate 
Tripmate will give you directions for 
the best automobile route, com- 
plete with mileage counts. While 
you're en route, you can use the 
battery-powered device to locate 
any of more than 35,000 gas sto- 
tions, restaurants, hotels, or other 
services. Updated memory chips 
can be ordered from the manufac- 
turer. Best of all, you don't have to 
fold it correctly when you're done. 
Whistler Corp., 5 Liberty Way, 
Westford MA 01886. 


Air-INJECTED 
CHAIN SAW 


Husqvarna equipped its Husky Models 36 and 41 chain saws 
with a two-part air filter system previously available only on 
professional versions. Some airborne particles are 


caught by the centrifugal force generated by 
the flywheel, then more are trapped in 
the multilayer filter before the air 


* enters the carburetor. This results 


in increased engine acceleration 

and power. The $240 Model 36 

has a 16-inch bar; ће $260 Mod 
ES  el4lhosaló- or 18-inch bar. 


| BATER 
UP 


All things being equal, the 
faster you swing the bat, the farther 


the ball will travel. The Quick Bat Ils 
optical sensors measure, in miles per 


hour, the speed of the tip of the bat 
as it passes the device. It is usually 
placed on a tripod across the plate 
from the batter, about two feet 
away from the tip of the bat. It was 
designed as a training cid —any 
changes a player makes in grip or 
stance are immediately measurable. 
Price: $295. Sport-Star Co., Box 
19640, Portland OR 97219. 


Photophone enables doctors to send quality stil-video images, such as X-rays and 
CAT scans, to specialists or consulting physicians in 10 to 15 seconds via phone 
lines. The unit comes in portable, workstation, and PC-based versions, in gray 
scale or color. Prices range from $12,000 (gray scale) to $16,000; the receiving 
unit is $10,000; an optional document scanner costs $2,500. Image Data Corp., 
Box 690390, San Antonio TX 78269-0390. 
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Mini 
ROADSTER 

Drivers of Japan's tiny 660-cc mini- 
cars now have a sperty alternative: 
Honda's Beat, a topless two-seater 
with a 64-hp three-cylinder 12-valve 
engine mounted midships. The rear- 
drive cor has a five-speed manual 
transmission, four-wheel disc 
brakes, and strut-type front and rear 
suspensions. Different size 

fires—1 55/65R13 in the front 
and 165/60R14 in the back—im- 


prove stability, says Honda. Price in 
Japan: about $10,000. 


SOUND AND SIGHT 


Jamo's Atmosphere speakers integrate sound and lighting. They feature a 5 /4- 
inch bass unit, a 1inch Dome Tweeter, and a 20-watt halogen light. Each speak- 
er can be rotated 360 degrees for spot lighting effects without distorting the 
sound. Price: $799 a pair, in black or white. Jamo Hi-Fi USA Inc., 425 Huehl Rd., 
Building 8, Northbrook IL 60062. 


TWO-IN-ONE 


TOOL 


Often when you plane a work piece, 
you joint the edges too. So Hitachi 
combined a 1 2-inch-thickness planer 
with a removable 6'/sinch capacity 
jointer in one portable unit. The 15- 
ampere motor drives the two-bladed 
planer arbor at 10,400 rpm. The 
iointer bevels to 45 degrees. Price: 


RADIO $875. Hitachi Power Tools, 4487-E 


The AM-FM Solar Power Stereo Radio runs Park Dr., Norcross GA 30093. 
on the sun and measures only 2.5 by 3.5 
"m ' by 0.75 inches. The built-in solar panel 
em recharges the nickel-cadmium battery 
for about seven hours of listening 
after sundown. The $35 radio al 
fem so соп be recharged using an AC p 
E adopter. КОК World Marketing, pe— сеа 


À т p" Вох931, Upland CA 91785. 


SLIM SHOT 


The 3.7-pound Slimcam is the lightest full-size VHS camcorder yet due to a new- 
ly designed, scaled-down recording mechanism, claims Sharp Electronics 
Corp. An artificial intelligence system automatically sets oll the functions 
necessary for recording with one hand. А 12:1 variable speed zoom 
lens and a high-speed shutter reduce fuzz and blur. Price: $1,250. 
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From Apache fo 
Blackbird...now yov 
«an take control of the 
world's hottest aircraft 

— in the AIR POWER 
VIDEO LIBRARY! 


Havent you always wondered 
what it would be like to take a 
ride in anF-14 ? 

To strap in and feel your 
back dig into the seat behind 
you as the pilot lights up the 
afterburners? To scream above 
the clouds at twice the speed 
of sound? 

If so, you're in for the thrill of 
a lifetime...with AIR POWER 
from TIME-LIFE VIDEO and 
AVIATION WEEK & SPACE 


| TECHNOLOGY magazine — 


the video series that takes you 
aboard the hottest, fastest, 
most deadly planes on earth. 


Begin with Flight Deck. 
From the very first moment, 
you'll step into the daily 
"toutine" aboard the U.S.S. 
Constellation, where crack 
flight crews launch and 


recover aircraft every 45 sec- 
onds — for up to 15 hours a 
day! 

You'll sit in the cockpit with 
Navy pilots who make a living 
hooking their planes on a nar- 
row cable stretched across a 
tiny, pitching runway...at better 
than 135 knots! 

And throughout it all, you'll 
not only hear about the specs, 
speed and firepower of F-14’s, 
F/A-18's, A-6 Intruders and 
others — you'll see them come 
alive...in live cockpit footage 
and the words of the pilots 
themselves. 


$tep inside the loop. 


Unlike many other book or video 
series, AIR POWER gives you 
the total picture of modern mili- 
tary aviation — from Apache to 
Tomcat.. infrared night vision to 
Stealth. 

And you can sample your 
first videocassette, Flight Deck, 
risk free for 10 days. If you 
decide to keep it, pay just $9.99, 
plus shipping and handling. 


IT GOES 070155 МРН 
IN 2.9 SECONDS. 


YOU'RE INVITED FOR 
А TEST DRIVE. 


AIR POWER videos 
show yov... 
ГТ A pilot's-eye view of the 
action, with the help of exclu- 
Sive cockpit and gun camera 
footage, plus candid interviews 
with top military aviators. 

| Dogfight tactics that help 
U.S. pilots assure victory in 
aerial combat. 


LI The sophisticated firepower 
carried by modern fighters — 
and how it's changed the face 


of war. 
Future videos arrive about The planes... 
every other month at the regu- the pilots ° 
lar price of $24.99, plus ship- the deadly 
ping and handling. power You ПМЕ ШЕН =] 
Remember, there's no com- see it all te |. 
mitment to buy anything at all AIR POWER! Mle 


when you preview Flight Deck. 


You have | | 
nothing to | & SPACE TECHNOLOGY 
1056... > uu € => 

st м ` F FIGHTER PILOT 

chance to see | 18D Е. 

the hottest Vi SR-71  BLACKBIR | 
fighter-aircraft | TEST PILOT 

footage | um | 

ever seen! д r “Emn SUPERIOR! 

Call today! — T FLIGHT. 


2 VERTI 


— Yes, | want to test-fly Flight Deck risk-free for 10 days and pay just 
$9. 99" if | decide to keep it under the terms described in the ad. VHS only. 


NAME 
ADDRESS 


CITY STATE | ШЕТ: 
* Plus shipping and handling 
Orders subject to approval © 1991 Time-Life Video. JFAWLB 


Mail to: AIR POWER, TIME-LIFE VIDEO, P.O. Box C32350, Richmond, VA 23261 


Engineers at Fisher have designed two of the four models in the company's new 
VCR lineup with the tape transport in the middle of the machine, rather than to 
the side. They claim that this mid-mount placement improves picture quality, par- 
ticularly on large-screen TVs, by cushioning the transport. Twin rollers on the 
$600 FVH-8901 (left) further improve picture quality by smoothing out fluctua- 
tions as the tape moves around the head. 


| AFER enc 


COMPACT LAPTOP 


Fujitsu's FMR-Card notebook computer weighs just 
2.18 pounds and measures only 1 inch high and 11.6 
inches long, due largely to plug-in memory cards that 
eliminate bulky disk drives. Two 1.5-volt alkaline bat- 
teries power the unit for eight hours, says Fujitsu, or at 
least double the time for most notebooks. U.S. mar- 
keting plans haven't been announced. 


LEVEL 


Three light-emitting diodes illumi- 
nate the plumb, level, and 45-de- 
gree vials on Stanley Tool's 
Professional -beam torpedo level. 
The light shuts off automatically af- 
г ш و‎ 2 ter two minutes to prevent the two 

ро qam ME AM batteries from draining. The 

2 P > tea water resistant nine-inch-long level 
costs $25. 


TANK KILLER 


Velseal, a synthetic rubber strip with | 

а Velcro extension, temporarily re- The Bat, the Army's new unpowered 
pairs a split radiator hose, leaking guided weapon, can atfack moving, 
fuel line, water pipe, or garden distant enemy tanks and other vehi 
hose. Simply stretch the rubber tight | е5 without risking the lives of pi 
around the tear and adhere the lots. Named for its ability to locate 
Velcro. The reusable strip is avail- targets acoustically, the 36-inch 

able in 5- or 14-inch lengths, and long, 44-pound Bat is designed to 
costs about $2.50. Nashville be carried 60 miles or more aboard 
Marine Products, Box 405, a tactical missile that has been fired | 
Westport CT 06881. into enemy territory where the Bat 


will seek, identify, and glide to the 
target. Northrop is developing the 
weapon under a $344 million 
contract. 
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PHONE HEARING “AD” 


About the size of a VCR tape, the portable AT&T TDD 2930 Telecommunications 
Device for the Deof transmits typed messages back and forth over telephone 
lines. The $400 device has a 32-kilobyte memory for storing text or creating a 
phone directory. It is ASCll-compatible for use with electronic mail services. A syn- 
thesized voice alerts a hearing person that a TDD is calling. 


The RuXXac-cart luggage trolley car- 
ries up to 250-pound loads, then 
folds into о two-inchHhick unit for 
storage. The cart has slots for at- 
taching elastic straps and puncture- 
free, eight-inch foamHilled tires. 
Made in Germany, the $100 cart is 
imported by Faultless Starch/Bon 
Ami Corp. (1025 W. 8th St., 
Kansas City MO 64101-1207). 


STEVE STAMKIEWICZ 


_ WIDE 


DIAMOND 
BRIDGE 

When it's completed in 1993, 
Houston's eightdane Fred б. 
Hartman Bridge will replace the 
two-lane Baytown Tunnel that cross- 
es under the Houston Ship Channel. 
Because the bridge is located within 
the Gulf’s hurricane belt, wind tun- 
nel tests on models were conducted 
to confirm that the 440-foot-high 
“double-diamond” configuration 
could withstand wind speeds of 

150 mph. The bridge will have a 
cable-supported deck area of more 
than eight acres. It was designed by 
Greiner, Inc., in Tampa FL. 


ZOOM LENS 


The latest addition to Nikon's auto- 
focus zoom lens lineup is the 28- 
70mm AF Zoom-Nikkor, which gives 
photographers the versatility of a 
wide-angle to moderate-telephoto 
coverage and coincides with the 
flash area covered by the compa- 
ny's N6006 SLR camera. The lens 
has a lightweight, compact design. 
Price: $453. 
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Buckle up — together we can save lives. 


M —— Җа 4 = — oap и 
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EVER GIVEN DRIVEN 
Oe Ni Ae A FORD 
РКОМОТІОМ? LATELY? 


Raising your status means raising your 
standards, so be prepared to accept some 
remarkable improvements on the new 
Crown Victoria: A sleeker, more aero- 
dynamic design. A quieter, roomier 
interior. A redesigned suspension for 
better handling. 

Next comes power, which you'll have on 


demand, courtesy of a new modular V-8, 
the most advanced engine in its class. 


With this power, of course, comes 
responsibility: An available anti-lock 
braking system with Traction Assist, 
speed-sensitive power steering and a 
driver-side ait bag supplemental restraint 
system. A passenger-side air bag is also 
available. 


THE Nth DEGREE. 

For an even more serious trip to the top, 
consider the new Crown Victoria Touring 
Sedan. It boasts added horsepower, an 
exclusively designed interior and standard 
anti-lock brakes with Traction Assist. 


Whichever route you take, you'll be calling 
the shots. From a very impressive office. 


NEW BUMPER-TO-BUMPER WARRANTY. 
New 36-month/36,000-mile limited 
warranty requires 20 deductible. See 
your dealer for a copy. 


NEW 
CROWN VICTORIA 


= a АЕН 
E EF 
NN us 


FINE TUNING THE SONATA 
Beneath the restyled skin of the 1992 Hyundai Sonata beats a new standard 128-hp twoditer double-overhead-cam four-cylin- 
der engine. Twin counterrotating balance shafts reduce vibration. Shift for yourself with the mid-size sedan's five-speed manu- 


al, or let an optional four-speed electronically controlled automatic handle gear changes. Antilock brakes are available on ће 
GLS V6 model. Built in Bromont, Quebec, the Sonata starts at $11,000. 


You will never have to tie or untie 
your sneakers again: The NRG elas- 
tic cord lace system, in assorted col- 
ors and designs, stretches so you 
can slip sneakers on and off without 
unlacing. The bow tie is replaced 
with a locking clasp. Price: $7. NRG, 
Inc.,10850 Wilshire Blvd., Los 
Angeles CA 90024. 


Smyge, the Swedish Navy's experimental vessel, was built to test its stealthy | 

properties: radar-deflecting angular design; low profile; radar-absorbing materials; Ultra-compactness is combined with high picture fidelity in Sony's 1.7 5-pound 

and quiet jet propulsors. The hovercraft catamaran design, its weapons, and com- CCD-TR81 8mm camcorder. The Hi8 video system delivers more than 400 lines 

munications and navigation equipment are also being tested. The 14-crew, 100- of horizontal resolution—ess than 300 lines is typical for most 
| footlong vessel is capable of up to 50 knots. Smyge will be evaluated over the camcorders—and boasts reduced video noise. A price has not been set. 


next year and a half. The results will aid in the design of future vessels. 


No matter where you are, you can use the 

MAGNAphone Inmarsat-A, Class 1 Satellite 

Communication (SATCOM) Terminal to tele- 

phone, fax, or telex anywhere in the world. At 

47 pounds, the single case MAGNAphone is 

the smallest and lightest unit of its kind. 
Price: $34,880 to $48,880, depending on 
options, such as a printer or speakers. 
Nav-Com Inc., 9 Brandywine Dr., Deer Park 
NY 11729. 


26 • POPULAR SCIENCE OCTOBER 1991 


Smartl evel. Because the world 
isn't just level and plumb. 


‘Traditional bubble levels only see the feet away. It even flips over with the level so 
world as level and plumb. SmartLevel it always reads "right side ир”, and it shuts 
measures everything in between too, dis- off automatically when not being used. 


SmartLevel 
stands up to 


playing all angles in unmistakably clear 
digital numbers. 


Whether you are job-site abuse. 
building a deck Even if dropped, you can reset it 
stair rail, laying drain pipe, — a to factory-perfect accuracy in seconds. You 
porch "ar, or just leveling an appliance—- сап? do that with a bubble level. 
SmartLevel makes a world of difference. See the new Series 200 and the entire 
Just push the On/Off button and SmartL evel line at hardware stores, home 
SmartLevel delivers decimal-point accu- centers and tool suppliers. It will let you 


гасу on a display that can be read up toten бее the world from all angles. 


SMARTLEVEL 


1-800-SMARTLEVEL (762-7853) " 


SmartLevel is a registered trademark of Wedge Innovations, Inc. & 1991 Wedge Innovations, Inc. 2040 Fortune Drive, Suite 102, San Jose, CA 95131. 
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These ultramodern switch plates, designed by James Geier, are available in 
brushed stainless steel or anodized aluminum, in copper, gray-blue, black, or clear 
models. The four styles pictured above, clockwise from top left, are called "Gear," 
“Pert,” "60's," and "Knight." Prices range from $29 to $41; outlet covers are 
also available. Automatic Inc., 1238 S. Ashland Ave., Chicago IL 60608. 
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The Back-Up Alert, o combination taillight 
bulb and beeper for cars, warns children, 
pets, or pedestrians you're backing up. It has a miniature halogen bulb and silver- 
plated reflector, which, says its maker, provides the same brightness as a standard 
bulb but lasts more than twice as long. The unit replaces standard 1156, 1073, 
1076, and 1141 backup bulbs and costs $30. DesignTech International Inc., 
7401 Fullerton Rd., Springfield VÀ 22153. 
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It's better to return this wallet than attempt to steal its contents. Made of 
impact-resistant plastic and reinforced with steel plates and pins, the Colloc 
2002 opens when you dial the correct four-digit code. If it’s forced open, 12 
dye-filled capsules shatter inside, ruining credit cards and currency. Price: $120 
to $130; a worldwide return service is available for $10 per year. ColorTag 
Inc., 515 E. 72nd St., New York NY 10021. 


Mv COINLESS 
LAUNDERETTE 
No more hoarding quarters for the 
laundromat: Buy an Easy Card for up 
to $50 worth of machine time and re- 
ceive a card credited with that amount. 
Slip the card into a slot in a washer or 
dryer, and a cord reader scans the 
magnetic stripe, deducting the cost of 
the load from your account. Conceived 
by Easy Card Corp. and Salem Laundry 
of Salem, Mass., and developed by 
Arthur D. Little, Inc., of Cambridge, 
Mass., the system was first installed 
this year at Salem Laundry. 


EC. Е 


SLIGHT OF HAND 
The Sole Control, a duatsided audio/video remote control, enables you to oper- 
ate up to 16 audio/video components at one time. One side controls audio; the 
other, video. The $130 SC-2000 is pre-programmed to work with more than 
1,500 brand-name components so the original factory remote is not needed. 
Infrared Research Labs, Inc. 820 Davis St., #444, Evanston IL 60201. 


NEW SHIE И 


Now. you - your family can join the 
next generation of daring adventurers 
aboard the newly commissioned starship 
Enterprise and explore strange new 
worlds whenever you like. 

Because Star Trek: The Next 
Generation is available on special 
Collector's Edition videocassettes, uncut 
and uninterrupted, exclusively from 
Columbia House Video Library. 

Beam up your first videocassette 

at $15 savings! 

Your introductory cassette contains 
the exciting 2-hour premiere, “Encounter 
at Farpoint", co-written by legendary 
series creator Gene Roddenberry. On this 
first critical mission, Captain Jean-Luc 
Picard and his newly commissioned first 
officer, Commander William Riker, lead 
the crew in a race against time to solve 
the mystery of the Farpoint Station and 
escape certain execution by the alien 
superbeing "Q". 

Join all the extraordinary new crew 
members: Worf, the hot-blooded Klingon 
security officer; Data, the Android with 


VW or M ГЕТ ТЕ) i, L d 


€ Artwork TM & Copyright 1 
reserved. Mar Trek" is à registered trademark 


Program à ИШ Paramount Pictures 
> All rights 
of Paramount Pietures, Design «^ ИИ Columbia Нешка 


в. "m 


M Account No. 


OWN THE TWO-HOUR SERIES 


PREMIERE ЭБ ONLY 


| (195 plus shipping and 


handling with subscription. 


CO YES, rush the two-hour premiere of Star Гек: The Next Gener- 


ү ation and enter my subscription under the terms described above. 
It's mine to keep at the low introductory price of just $4.95 plus $2.45 ' 


shipping and handling. 

Check method of payment: 

L] Check enclosed (for $4.95 plus $2.45 S&H) made payable to 
Columbia House Video. P2 

L] Charge my Star Trek*: The Next Generation purchases, wer 
ning with my first cassette to: 
1 American Express Г] Visa Г] MasterCard Û Diners Ci 


Exp. Date 


B Signature 


SI ПТЕР 


THE ПЕХТ GENERA — 


exceptional skills; Lieutenant Geordie 

La Forge, a technical wizard despite his 

blindness; beautiful Counselor Troi, the 

Betazoid with empathic abilities, and others. 
Enjoy this thrilling adventure for 10 

days, risk-free. If you're not delighted, 

simply return it within 10 days for a full 

refund. Or keep it and pay just $4.95 

plus shipping and handling — $15 off the 

regular price. 


Boldly go beyond the original series 


As a subscriber, you'll travel to strange 
new worlds. Every 4-6 weeks you'll receive 
an exciting new two-hour videocassette 
with episodes such as "The Naked Now,” 
in which the crew is intoxicated by a 
deadly contaminant and “Code of Honor," 
in which Lt. Tasha Yar is kidnapped by 
aliens and much more. Preview each for 
10 days, risk-free. Keep only the ones you 
want for just $19.95 plus shipping and 
handling. There is no minimum to buy 
and you may cancel at any time. 

For fastest service, use your credit 
card and call toll-free 1-800-538-7766. 


B & т m à " b m" ш NB E à B WF B NH NH B dà H b B NW Bà B EF B Bà NW à à P ^ à Dept РМ... 
Name | (please print) 

Address ——— Apt. 

City State Zip 

( ) 

Phone Number 


If I do not choose to keep my first videocassette, I will return it within 10 days for a full 
refund or for credit to my charge account. Note: All subscriptions subject to review. 
Columhia House Video reserves the right to reject or cancel any subscription. Canadian 
residents will be serviced from Toronto. Applicable sales tax added to all orders. 


Mail to: Columbia House Video, Р.О. Box 1112, 
Dept. DNZ, Terre Haute, IN 47811 


DESIGNER 
STEREO 
The sleek champagne-finished SC- 
E10 Imagine System from Technics 
has an advanced remote-control на a 
(foreground) that displays your MM peers qu 
command on a backlit LCD screen ЛЕЕ ЕЩЕ 
and allows you о one-touch 
switchover between audio and 
video sources. The system includes 
о laser disc player, a cassette deck, 
and inputs for 2 VCRs and a TV. 
Price: $1,500. 


ЛИП MMC o 
| =” ||!” i | ; 
E | , nsi dA $ 4 An. c 


ROTATIMG 


O-RING 


SPRING 


HANDLE 


MARIO FERRO 


SCREWDRIVER 
| М — ——— чо з о | Ше rotating knob on the AccuSet 
The Ultralock bicycle lock, made of a | screwdriver into the unlocked position 


specially treated steel, weighs just COMPUTI NG IN STEREO and you can rotate the shaft with your 


thumb and forefinger independently 


23 ounces but has the strength of 
the toughest shackle. It comes with Koss’ three-inch HD/'1 Hard Driver computer speakers, coupled with a plug-in РС of the handle. Push the springloaded 
о bike frame carrying bracket and sound board, gives your personal computer amplified stereo sound. The $40 knob back for a standard handle that 
costs $50. An anti-theft warranty is speakers are magnetically shielded to prevent them from interfering with the you turn with your wrist. The screw- 
available for an additional $10. video image. They are battery powered and have a frequency range of 50 to driver comes with eight tips and 
Delta Cycle Согр., 166 Tosca Dr., 20,000 hertz. Koss, 4129 N. Port Washington Ave., Milwaukee WI 53212. should be available by 1992 for 

Box 651, Stoughton MA 02071. |... 925. Par Products Inc., 204 Hunting 


Lane, Goode VA 24556. 


БО E? 


The born-yet-again Volkswagen Golf 
is a bit larger and more aerodynam- 
ic than before. The three- and five- 
= " door hatchbacks will be joined by a 
E | et چ‎ | = | sedan, wagon, and convertible. An 
== 05-7 03 "am e engine line-up that includes two 
diesels is topped by a 2.84iter nar- 
row-angle Vó [June 91]. With a 
tight zig-zag cylinder formation it 
fits transversely between the front 
wheels and delivers 174 hp. 


Т — — _. 
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If you ever wanted to drive one of these, 
Bosch will help you get started. 


Get started with Bosch Platinum Plugs 


and get a1 rebate plus a chance for a trip 


to the Jim Russell Racing Drivers School. 


Right now, when 
> you buy 

"Е A Bet 

of Bosch 
Platinum Spark Plugs, you'll get 
quicker starts, smoother acceleration 
and improved fuel efficiency. But 
that's not all. You will also get a 51 
rebate and automatically be entered 
into a drawing to win one of five 
all-expense paid trips to the world 
famous Jim Russell Racing Drivers 
School at Laguna Seca Raceway in 
Monterey, California. Transportation, 
lodging, meals and a three day 
Techniques of Driving course are 
all included in the trip. 

Five sweepstakes drawing winners 
‘will lean Ше basic skills needed 

! үүт to Maneuver 
a 2 | the historic 

* C2. mile course 
ial | that has 


Official Entry Form 
Name: 
Address: 


Zip: 


Dv — Бе: 


Vehicle Owned: 


Enter the Bosch Spark Plug Rebate/Sweepstakes. 
Offer expires Decemher 31, 1991. 


C Yes, [0 like the $1 rebate on the set of Bosch Platinum Spark Plugs | bought and 
would like to be entered in the sweepstakes. I've filled out this coupon entry form, 
Mens my receipt with purchase price circled, and the UPC Bar Code from the 
spark plug package. ШЧ to: Bosch Spark Plug Rebate, PO. Box 1875-B, Young 
America, IN 55551-18 


C No, | don't want the $1 rebate, but Aus enter me in the sweepstakes. Send to: 
Bosch Spark Plug Sweepstakes, РО. Box 1389, Young America, MN 55594-1389. 


О Please send me more information on the Jim Russell Racing Drivers School. 


challenged the likes of Rick Mears, 
A] Unser Jr. and Michael Andretti. 
Of course, they've been driving 
and winning with Bosch plugs for 
years. And you can get the same 
winning performance with a set of 
Bosch Platinum Spark Plugs. 5o if 
you want spark plugs that perform as 


well off the track as they do on, don't 
settle for anything less than Bosch. 

After all, if you get started with a 
new set of Bosch Platinum Plugs 
today, you may find yourself start- 
ing a Formula Racer at Laguna Seca 
tomorrow. For the retailer nearest 
you, call 1-800-882-8101. 


Limit of one rebate per household. Good on purchase of Bosch Platinum Spark 
Plugs at retail locations or when Bosch Platinum is purchased where you get your spark 
plugs installed. Rebate vias js ood only on purchases prior to December 31, 1991 and 
postmarked mn Void where prohibited by law. Allow 6 weeks for 
redemption. ALL ENTÉ ES AUTOMATICALLY NTERED IN SWEEPSTAKES DRAWING. 

No purchase necessary to enter sweepstakes. Complete entry form or a 3" x 5" 
facsimile including name, address, city, state, zip code and mail to above address. 

Enter as often as you wish, but each dp: must ae mailed separately, Sweepstakes 
entries must be postmarked by Janua 

sponsor not responsible for lost, А нене or delayed entries. Five prize winners 
will be selected in a random drawing no later than February 29, 1992. Winners will be 
notified by mail and ded to sign an Affidavit of Eligibility and Release which must be 
completed and returned within 15 days of notification T prize will be forfeited and 
awarded to an alternate winner. ee will be paid for one pw. 

Prize includes transportation, lodging, meals and a three nay course at the Jim 
Russell Аар Drivers School. Approximate Retail Value $3,000. Sweepstakes open to 
all residents of U.S., age 18 or older and a licensed driver, except employees of Robert 
Bosch Corporation, their immediate families, affiliates, retailers or agencies. Robert 
Bosch Corporation, its affiliates, subsidiaries, advertising agencies and judging organiza- 
tions shall not be held responsible for injuries, losses or damages of any kind resulting 
from acceptance or use of prize. Void where prohibited, taxed or restricted. Subject to 
Federal, State and Local regulations. 

Odds on Mile depend on number of entries received. No transfers, substitutions 
or cash equivalent of prizes. All taxes are the sole responsibility of the e. А list of 
winners can be obtained by Mes. a self-addressed, stamped envelope to 
oweepstakes List i PO. Box 1881, Young America, MN 55551-1881. Request 
must be received by March 15, 1992. 


©1991 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


BOSCH 


The Ultimate Spark Plug 


PORTABLE PRINTER 


Though it’s as small as a laptop computer, the MT735 uses a thermal transfer 
print head and full-page ribbon to issue six pages per minute with a laserlike reso- 
lution of 300 dots per inch on plain paper. It weighs 8.3 pounds and includes a 
rechargeable battery. Unlike ink-jet or dot matrix printers, the entire page is as- 
sembled in the MT735's 1 megabyte of memory, and the image is retained for 
subsequent copies. It accepts LaserJet Series Il type fonts. Price: $1,295. 
Mannesmann Tally, 8301 S. 180th St., Kent WA 98032. 
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STRAW 
FILTER 


Drawing water through ће 8'/«inch 
AccuFilter straw removes up to 98 
percent of such substances as chlo- 

rine, rust, and pesticides, says 
Accuventure, Inc., of Beaverton, 
Ore. The $13 straw contains silver- 
impregnated activated carbon and 
two variable-density membranes 
that block particles. It filters about 
30 gallons of water. The straw is 
available through L.L. Bean. 


FLYING 
MOUSE 


Point the AirMouse remote control 
at large-screen projected computer 
displays for midair cursor control. 
The remote works with the Base 
Station, which attaches to a PC and 
flashes infrared light pulses that are 
picked up by the remote. Price: 
$595. Selectech, Ltd., 30 Mountain 
View Dr., Colchester VT 05446. 


P E 
vi 
س‎ E m - 


E T = 
. = TT Or. 
i 2 La + 
i i re TA A CAP E * x 
E 4 — en 2. ЧЫ ^ (7. 


Рното ROLODEX 


The Fotomax Photo Showcase displays one hundred 3.5- 

by-5-inch photos in the space of a 5-by-7-inch frame. Two 

new photos come into view each time you turn the dial on 
the side of the unit. Price: $25. Byers Corp., Box 26624, 
Oklahoma City OK 73126. 


HUMMER 
COMES 


A civilian version of the Hummer, 
the workhorse of the Gulf war, 
should be available in 1992. It will 
have padded steel doors, a 12-volt 
electrical system, exterior lighting, 
and a steel roof. Built by AM 
General in Mishawaka, Ind., it will 
be offered in a two- and a four-door 
pickup and a canvas-top version. 
Prices start at $40,500. The first 
civilian to buy the Hummer? Arnold 
Schwarzenegger. 


MOUTHPIECE 


FILTERING 
MEMBRANE 


GRANULAR 
ACTIVATED 
CARBON 


FILTERING 
MEMBRANE 


part, 
Fam Tl, 
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"It expanded my horizons, 
without exceeding my budget” 


“With PRODIGY,* there's a panorama 
of information, services, advice, 
and entertainment at my command. 
Hundreds of exciting features, and all for 
just $12.95 a month, with no online time 
charges. That means I can use PRODIGY 
without worrying that the meter is running. 


"The great graphics and friendly interface are 
real attention-getters. And the menus and 
cross-referencing features make it so easy, 
my whole family's involved. 


j E 


“There’s so much to tell you about PRODIGY, 
I hardly know where to start. 


“We talk to other members. 
We all love the PRODIGY clubs where 
we exchange information about things 
we enjoy. The computer club is great 
because it keeps me up on the latest | 
PC technology. My wife's favorite is the food - 
club where she shares recipes and tips. 


^I do more shopping and banking 
in а lot less time. 
I go window-shopping for ideas on PRODIGY 
and make purchases by keyboard instead — 
of by car. And when the bills arrive, no 
problem. With PRODIGY I can pay them 
right from my PC. It would take all 
day to tell you about all the exciting 
things I do on PRODIGY. 


“You gotta get this thing.” 


The PRODIGY service, connected to your homé 


computer and phone - 
a 5 line, has games, sports 
s PRODIOY information, an encyclo- 


pedia, and much, much 
more. And, it’s just $12.95. 
a month, including 

30 personal messages" 


3 


22 


PRODIGY is available for ІВМ? or compatible,and Macintosh” 
computers. Call 1-800-776-3693, ext. 218,to find out where 
vou can purchase a PRODIGY Service Start-up Kit pz — Van ! 
now: Or look for PRODIGY already included Рт 2m гш 


With many popular computers. ж جه‎ Macintosh ja енене 


MARIO FERRO 


Science Newsfront 


Edited by DAWN STOVER 


PRODUCTION PIPE 


SHOCK WAVES 
WELL CASINGS 


Bombs buried 8 to 10 feet underground create shock waves that can crimp an oil well shaft, restricting 
the flow of oil. Grout poured between the outermost casings of the shaft—and water standing іп the 
other three rings—helps prevent the central oil-carrying pipe from cracking. 


Shock therapy 


| Engineers at the U.S. Air Force's 


Phillips Laboratory in New Mexico are 
experimenting with a new technique 
for bringing Kuwait’s oil well fires un- 
der control (“War of the Wells," Sept.]. 
The engineers, who have studied the 
effects of bombs dropped on pipelines 
at air bases, propose using explo- 
sives—perhaps even bombs stockpiled 


| for Operation Desert Storm—to exca- | 


vate and seal off oil pipes. 

“The problem is not merely to put 
the oil fires out,” says Wesley D. Tuck- 
er, project engineer at the lab’s Shock 
Physics Division. “There are conven- 
tional methods for doing that. The 


| problem is to be able to control the oil. 


An uncontrolled flow of oil can damage 


| the environment much more than a 


burning well.” 

To stop the flow of oil, Tucker and 
his colleagues suggest burying bombs 
within inches of a well’s shaft. Shock 
waves produced by the exploding 
bombs would crimp the pipe or, at the 
very least, would excavate the area 
around it. If workers couldn’t get close 
enough to the fire to plant the bombs 


in trenches, they could slide them | 


down long, slanting holes. 
Phillips researchers have successful- 


ly tested the technique on pipes with | 


the same configuration as those used 


in Kuwait. "We are crimping an area 


els currently used on American satel- 
lites. The Topaz technology was a 
state secret until 1989, but now is part 
of an effort by the Soviets to market 
their space technology. The reactor 
will be delivered without its nuclear 
fuel and will be tested at full power 
output with electrical heating devices 
that simulate the nuclear components. 

Joe Wetch, head of Space Power, 
Inc., the American company brokering 
the deal, says he would like to see the 
United States fly a Topaz reactor. 
However, that 1sn't likely to happen. 
Instead, U.S. scientists will examine 
the Soviet reactor, and incorporate the 
best features of the technology into 
future American space reactor de- 
signs.—Ray Nelson 


Cleared for takeoff 


Linate, the international airport in 
Milan, Italy, is notorious among Euro- | 
| pean travelers for its fog. Alitalia, the 


five feet long," says Lt. Col. Thomas E. | 


Bretz Jr, chief of the Shock Physics 
Division. The tests involved bombs of 
several sizes, placed at varying dis- 
tances. "We're coming up with a whole 
family of explosive techniques," Bretz 
says. 

A speedy, albeit expensive, alterna- 
tive to burying explosives would be to 
drop guided bombs from airplanes. 
The bombs would be programmed to 
explode at the correct depth. 

The Air Force lab has signed a coop- 
erative research and development 
agreement with two American compa- 
nies, but neither has been hired yet by 
Kuwaiti officials. 


Special delivery 


A Soviet space reactor purchased by 
the United States for about $10 million 
will be shipped to the University of 
New Mexico in Albuquerque late this 
fall, where it will be studied by scien- 
tists from the university, the Air Force, 
Sandia National Laboratories, and Los 
Alamos National Laboratory. The reac- 
tor is of the type used to power spy 
satellites. 

The Topaz 2 reactor—13 feet tall, six 
feet wide, and weighing about a 
ton—produces 6,000 watts of power, 
substantially more than the solar pan- 


principal user of the airport, typically 
has to divert or cancel more than a 
thousand flights each winter because 
of foggy conditions. 

Geothermal energy may provide a 
solution to the fog problem, according 
to Alitalia and the airport authority. 
They have convinced a local engineer- 
ing company, Lombardia Risorse, that 
hot water stored a mile beneath the 
airport could be pumped up to radiator 
panels on either side of the runway. 
The panels would generate enough 
heat to keep the ground clear of fog up 
to heights of 55 feet, giving planes suf- 
ficient visibility to take off. Four 1,200- 
square-yard modules (two on each 
side) would be needed for every 120 
yards of runway. 

The good news for foggy airports 
without access to geothermal energy is 
that any energy source will do the job. 
But even when energy is readily avail- 
able, as it is at Linate, the costs are 
high. Going ahead with the geother- 
mal-based scheme is going to require 
^a far-sighted politician," says Adelio 


Schieroni, project manager at Lombar- | 


dia Risorse. The company estimates it 
would take the Italian airport 20 years 
to show a return on the investment. 


At nearby Veron airport, researchers 


are experimenting with bacteria that 
keep the dew on leaves from turning to 
ice as the temperature drops below 
freezing. That, in turn, keeps fog from 
forming. The researchers suggest 
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| els could help trim costs. 


| million fuel cell project is 
| puny. The utility company's 


| ing. Unlike a battery, 


planting shrubs along the 
runway to accommodate the 
bacteria. Using bacteria in 
tandem with radiator pan- 


—Wordservice International 


Fuel cells go on line 


By megawatt standards, 
Pacific Gas & Electric’s $5 


20-kilowatt start-up in San 
Ramon, Calif., barely puts 
out enough electricity to 
supply 20 homes. Yet in 
June it became the first 
plant in which a new gener- 
ation of fuel cells went on 
line. 

The centerpiece of the 
San Ramon facility is a 
stack of fuel cells enclosed 
in what looks like an 11-foot 
battery attached to plumb- 


though, fuel must be con- 
stantly supplied for the cell 
to be charged. Because 
there are no polluting emis- 
sions, fuel-cell plants are 
deemed good neighbors. 
The cells use a conducting medium 
of lavalike lithium and potassium car- 
bonate salts sandwiched between elec- 
trodes. Like other types of fuel cells, 
the molten-carbonate units convert 
the chemical energy of a fuel, such as 
natural gas, to electricity without com- 
bustion [“Fuel Cells,” March ’86]. But 


the molten-carbonate cells are more ef- | 


Dark veins of sinking fluid surround rising, warmer areas in this computer 
model of the sun’s surface. The square below shows the bottom layer. 
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Westinghouse scientists have made solid-oxide fuel cells up to about 31 inch- 
es in length. The longer the cell, the more economical the technology. 


ficient than conventional phosphoric- 
acid fuel cells, because the chemical re- 
action runs much hotter (around 1,200 
degrees F), eliminating the need to 
convert the natural gas to hydrogen 
before pumping it into the cell. 
Another advantage of molten-car- 
bonate cells is that they produce super- 
heated steam that can be used to gen- 


erate additional electricity. 
Phosphoric-acid cells pro- 
duce hot water rather than 
steam. 

From his office across the 
street from the facility, Carl 
Weinberg, Pacific Gas & 
Electric’s manager of re- 
search and development, 
ponders different arrange- 


cell blocks once the manu- 
facturer, Energy Research 
Corp. of Danbury, Conn., de- 
livers a sufficient number of 
cells to boost the output to 
100 kilowatts. Unlike con- 
ventional power plants, fuel 
cells are modular. 

There’s no limit to the 
size of a fuel-cell installa- 
tion. In Japan, Ishikawaji- 
ma-Harima Heavy Indus- 


generating 16.5 kilowatts, a 
new record for that country. 
A two-megawatt plant, 
funded by a consortium of 
utility companies, is 
planned for construction in 
Santa Clara, Calif., in 1994. 

Meanwhile, a competi- 
tive technology called 
tubular solid-oxide fuel cells is being 
developed in a cooperative research 
agreement between Westinghouse 
Electric Corp. and the U.S. Depart- 
ment of Energy's Morgantown, W.V., 
Energy Technology Center. The five- 
year $140 million project, announced 
last May, could result in even more- 
advanced fuel cells. These cells would 


A NEW VIEW OF THE SUN’S SURFACE 
People who viewed the solar eclipse a few months ago were thrilled | 
by the spectacular effects they observed on the sun's surface. 
"Where is all that activity coming from?" wonders Robert Rosner, a 
professor of astronomy and astrophysics at the University of Chica- 
go. "The sun burns nuclear fuel at the center, and the heat escapes, 
and that should be it.” Yet astronomers regularly observe solar 
storms and other phenomena akin to weather anomalies on Earth. | 
Rosner and others believe that the sun's activity is a result of the 
interaction between intense magnetic fields present in its atmo- | 
sphere and convection occurring in its outer layers. To learn more 
about this convection zone, where heat rising from the interior | 
causes turbulence, Rosner's colleagues, Fausto Cattaneo and An- 
drea Malagoli, created the computer model shown at left. | 
Hosners team logged about 600 hours on the most powerful 
computers available for unclassified research, but even on those 
machines, the team was limited to simulating solar motions on a 
very small scale—much too small to be checked against as- 
tronomers' observations. The dark lanes and light patches appear- 
ing in the model look like patterns that have been seen on the sun's 
surface. However, the model represents an area 100 million times 
smaller than the sun. Rosner and his colleagues will have to use 


many generations. 


approximations of the small-scale model to create larger models, 
and there's no assurance that the resemblance will persist through 


ments for stacking the fuel- | 


tries has succeeded in | 


At Cambridge SoundWorks we manufacture 
speakers and music systems designed by Henry 
Kloss (founder of AR, KLH & Advent), and we sell 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
ш you can save hundreds of dollars on 
nents and pne We sell nothing but "the 
stuff." Our knowledgeable audio experts will 
pel you make the right choices, without being 
pushy. And you can call toll-free for advice or 
“hook-up help" 365 days a year – even holidays. 
This is the simplest way to get the right deal on 
stereo components...and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
¢ Audio Experts will answer all your 
questions, before and after you buy. 
* 30-day money-back satisfaction guarantee. 


Save $70 On The Acclaimed Original 
Ensemble System By Henry Kloss 


Our first sale ever on the 
system Audio said “ may 
be the best value in the 
world.” Laminated ав 
subwoofers. 
Reg. $599. 
NNI v As 


EA WV fll 


25529 


p КА А, 


1-800-AKA-HIFI 


24 hours a "p 365 in a year iem н 


SOUNDWORKS 


154 California St., Suite 1260, Newton MA 02158 
* In Canada call 1-800-525-4424. Fax: 617-332-9229 
Outside U.S. or Canada 617-332-5036 


©1991 Cambridge SoundWorks @Ensemble is a registered trademark of 
Cambridge SoundWorks. AR & Advent are trademarks of | 
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nternational jensen, Inc. 


Advanced теч which are designed on a supercomputer, prove to be 


two times as tough as any previous bearing steel. Above, a stress 
test determines the strength of a sample. 


be built with less expensive ceramic 


| materials and operated at a higher 


temperature—1,800 degrees F— 
making them even more efficient. 
— Michael Antonoff 


The strongest steel 


Researchers at Northwestern Univer- 
sity have produced a computer-de- 


signed ultra-high-strength steel alloy | 


that will be used to make experimental 
bearings for the space shuttle's main 
engine, which produces more thrust 
than any other engine in the world. 
"The bearings must be able to with- 


| stand extremely high temperatures 


and loads," says Gregory B. Olson, a 
professor of materials science and en- 
gineering at the university. "They 
must also be able to run unlubricated 
with direct cooling from liquid oxygen." 

The steel could also be used in air- 
craft landing gear and axles for race 


cars. "The steel has been proven to be | 
twice as tough as any such steel yet | 


made," claims Olson, who heads the 
Steel Research Group, an association of 
researchers from university, govern- 
ment, and industry laboratories. 


Science Newsfront 


ments. The steel used 
in the bearings is orte 
of the strongest alloys 
known, but it can 
crack under extreme 
conditions. The crack- 


the way the atoms in 


gether—much like the 
grain in wood. Under 
intense stress, these 
atomic bonds can 
break, especially at the 
grain boundaries where 
bonds are weakest. 
Olson and his col- 
leagues are using su- 
percomputer simula- 
tions of electronic 
activity at the grain 
boundaries to find out 
why impurities in the 
metal increase its brit- | 
tleness. For example, 
they have observed a 
chemical reaction in 
which electrons from a 
phosphorus atom—an 
impurity—migrate to 
nearby iron atoms, 
causing strain. These 
studies will help the 
scientists determine 
what elements could 
be added to the metal to make it more 
stable.—Marcelle M. Soviero 


Undersea observatory 


The birth of an island takes place un- 
derwater, out of sight, over hundreds 
of thousands of years. To find out more 
about this process, scientists are in- 
stalling a network of sensors on a sub- 
merged volcano likely to become the 
next Hawaiian Island. 

The Hawaiian Islands developed be- 
cause of a “hot spot" in the ocean floor 
through which molten rock escaped to 
the surface. The hot spot punches 


Steel 18 a mixture of | 
iron and carbon blend- | 
ed with other ele- | 


ing has a lot to do with | 


holes in the Pacific crustal plate as the | 


plate moves northwest, so the next is- 


the steel are bound to- | 


land to form should be to the southeast | 


of the Hawaiian chain. It's in this spot, 


about 20 miles offshore of the big is- | 


land of Hawaii at the Loihi seamount, 
that scientists are setting up an under- 
sea geological observatory to track vol- 
canic eruptions as they occur. 

"It's a good opportunity to study ac- 
tive volcanoes while theyre still un- 
derwater,” says Fred Duennebier, a ge- 
ologist at the University of Hawaii. 
“We've never had the opportunity to do 


— TS — — = — ME E 


that before. The style of eruptions 


should be quite different than they are 
above water." 

By using a fiber-optic cable, scien- 
tists hope to be able to monitor vol- 


| canic activity from a distance. "The ca- 
ble will be capable of handling a large 

| array of experiments—everything 
from television to chemical sensors," 
says Duennebier.—Vernon M. Church 


Cotton concoctions 


| Chemists at the USDA's Agricultural 
Research Service (ARS) have formu- 
lated no-wrinkle finishes that can be 
applied to cotton fabrics before they 
are dyed. Conventional no-wrinkle fin- 
ishes repel dyes, so they can't be ap- 
plied until the end of the process. 
Currently, many garment makers 
| are reluctant to purchase treated cot- 
ton fabrics, which have already been 
dyed in colors that may quickly go out 
of style. Instead, they prefer to buy un- 
treated fabric that can be dyed lat- 
er—after the garment is made. The 
new formulas will allow garment mak- 
ers to keep up with color trends while 
producing wrinkle-free cotton clothing. 
Robert M. Reinhardt, Eugene J. 
Blanchard, and Robert J. Harper, Jr. 
prepared the new finishes by adding 
quaternary ammonium salts. The 
salts give textiles a positive charge 


| Chemist Robert J. Harper Jr., examines cotton 
fabrics treated with a no-wrinkle finish that is 
electrically charged to attract dyes. 
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that attracts dyes. The ARS chemists, 
who work at the Textile Finishing 
Chemistry Research Unit in New Or- 
leans, say their patented finishes im- 
prove the uptake of standard dyes in 
some cases, and may even permit 
manufacturers to work with dyes cur- 
rently used on wool and nylon. 

The new finishes may also allow 
manufacturers to create special effects. 


| For example, a dye-attracting finish 


could be applied to a twisted fabric. 


The fabric would be then spread flat | 


for dyeing to produce а tie-dyed look. 


Fire finder 

In the woods of the Monte Rufeno na- 
ture preserve 60 miles north of Rome, 
a network of infrared detectors is on 
the lookout for forest fires. A single de- 
tector can keep watch over a 120- 


square-mile area, sensing changes in | 


temperature long before a camera 
would spot any flames. 


A watchtower in the center of the | 


area being monitored has three compo- 


| nents: an infrared detector that mea- 


sures heat on the ground, rotating 
through 360 degrees once every 
minute; a set of meteorological sen- 
sors; and a camera that allows the op- 
erator at a control post to zoom in on 
the location of the fire. The camera 
isn't used for detection. It's simply а 


^psychological backup" that provides | 


visual access to the trouble spot, says 
Piero Panici of the Environment De- 
partment of Officine Galileo. 

The firefighting team is dispatched 
as soon as the heat detector has sound- 
ed the alarm for three rotations in a 
row. At that stage, the fire is probably 
still smoldering. 

While the infrared detector keeps an 
eye on the fire, data from the weather 
sensors are combined with information 


about the local vegetation, which has | 


already been built into the computer 
software. Armed with the data, fire- 
fighters can tell where the fire is head- 


| ing and how it will spread. 


The system will likely be in use at 


| half a dozen sites around Italy this 


year, according to Consorzio REDAT, a 


| consortium of developers. The next ap- 


plication of the technology may be in 
the forests that provide raw materials 
for Venezuela's pulp and paper indus- 
try.—Wordservice International 


Relief for prostate problems 


The majority of men over age 50 suffer | 


from enlargement of the prostate 
gland, a painful condition that makes 
urination difficult. The problem is usu- 
ally corrected surgically, requiring sev- 
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Lithium released from a satellite produced a red glow in the night sky over much of North America 
earlier this year. The white streaks are star trails produced during the photographic exposure. 


lonized chemicals released into space by a 
NASA satellite late last year reacted differ- 
ently than expected, according to David 
Reasoner, project scientist for the Com- 
bined Release and Radiation Effects Satel- 
lite (CRRES). 

The year-long CRRES effort by NASA 
and the U.S. Air Force involves 14 separate 
releases of barium, lithium, strontium, and 
calcium into the ionosphere and magneto- 
sphere at altitudes ranging from 240 to 
21,000 miles above Earth's surface. The 
releases will help scientists study Earth's 
magnetic and electrical fields. 

Once released, the chemicals are ionized 
by the sun's ultraviolet light, forming lumi- 
nous clouds that are visible to the naked 
eye, weather permitting. The color of the 
cloud depends on the chemical: Lithium 
produces a red glow, for example, while the 
barium clouds glow bright green and then 
change to a purplish-blue. 

Scientists use instruments on the ground, 
in specially equipped aircraft, and aboard 
the satellite itself to observe the "artificial 

auroras, which have no adverse environ- 
mental effects. By tracking the movement 
of the clouds, scientists will be able to mea- 
sure how electrical and magnetic fields in 
space interact with the charged particles. 


eral days of hospitalization. However, 
a new outpatient treatment now offers 
an alternative to the knife: brief thera- 
py with microwaves. 


Just as microwave energy in an oven | 
cooks food, here it's used to heat the | 


enlarged gland. The controlled heat 
destroys some of the cells in the gland, 
causing it to shrink away from the uri- 
nary tract. 

The treatment takes approximately 
90 minutes. А flexible catheter fitted 
with a tiny microwave antenna 1s po- 


sitioned inside the body, where it | 
heats the glandular tissue to 115 de- | 
| —David Scott 


grees Е, while a cooling system pre- 


"Its like releasing smoke in a wind tunnel in 
order to make air currents visible," explains 
Heasoner. 

In an experiment performed last Septem- 
ber, for example, scientists confirmed a the- 
ory called critical velocity ionization. The 
theory is expected to help explain why the 
solar system's inner planets are made of 
heavy materials while the outer planets are 
mostly hydrogen. 

As expected, when gases were released 
at the spacecrafts velocity (5.9 miles per 
second), more ionization occurred than was 
predicted by atomic collision theory. That's | 
because clouds of gas convert the available | 
energy more efficiently than do individual 
atoms. What surprised the scientists, how- 
ever, was the rapid drop-off in the rate of 
ionization. 

“The sequence lasted only two or three 
seconds. We expected it to last for a longer 
time, perhaps as long as ten to fifteen sec- 
onds,” explains Reasoner. NASA scientists 
are refining their theory to explain this rapid 
drop-off. 

Other CRRES studies will look at how sin- 
gle ions follow magnetic fields over long dis- 
tances and what effects natural radiation 
has on delicate spacecraft electronics. 
—RHichard A. Marini 


vents damage to the urethra. Body 
temperatures are monitored using op- 
tical fibers that, unlike sensors con- 
taining metal, don't interfere with the 
microwaves. Ultrasound scanners 
verify the positioning of the antenna. 
British and French urologists devel- 
oped the procedure in cooperation 
with Technomed International, a 
French company that makes medical 
equipment. The microwave-therapy 
equipment, called Prostatron, has 
been used on more than 500 European 
men and is now being tested at five 
medical centers in the United States. 
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Automotive Newsfront 


Edited by DAN McCOSH 


| Electric-car start-ups 


The race by major auto makers to de- 
velop a practical electric car is gaining 
more participants, including а small 
but significant number of indepen- 
dents anxious to demonstrate their 
technology in the regional electric-car 
races that sprang up this past sum- 
mer all over the country. 

Entries from one such company, 


the motor is much less expensive and 


Solectria Corp., headed by 24-year-old | 


Massachusetts Institute of Technology 
graduate James Worden, won both 
first and second place in the com- 
muter-car category in the five-day 


| 250-mile electric-car race from Albany, 


N.Y., to Plymouth, Mass. The race was 


| organized by the Northeast Sustain- 


able Energy Association of Greenfield 
Mass. The winner was an innovative 
three-wheel commuter car dubbed 
Flash, while second went to a Geo 
Metro converted to electric power. 

The three-wheel Flash was powered 
by a 20-horsepower brushless direct- 
current motor developed by Solectria. 
The motor uses high-strength perma- 
nent magnets attached to the drive 
shaft, surrounded by a fixed, circular 
coil. Current is fed sequentially to sec- 
tions of the coil by six high-amperage 
semiconducting switches that are 
spaced around the coil like numbers 
on the face of a clock. The motor 1з 
similar in concept to the brushless di- 
rect-current motors donated by 
Unique Mobility Corp. to many en- 
tries in last summer's trans-United 
States solar саг race, but is slightly 


heavier at 34 pounds. Worden claims | 


wants to use it in a series of electric 
cars that will cost about $30,000. 

The DC-brushless-motor concept 
has considerable promise ànd has 
driven a number of experimental elec- 
tric cars, both battery and solar pow- 
ered. So far, however, the concentra- 
tion has been on alternating-current 
induction motors—also brushless— 
that run through inverters that con- 
vert the DC from the batteries to AC. 
Both types of motors require high-am- 
perage high-efficiency semiconductors 
to operate, but the AC motors have 
been proved reliable, with a long track 
record as industrial drive units and in 
commercial electric vehicles. 

The gull-winged Flash prototype 
weighs only 860 pounds, including 
about 400 pounds of nickel-cadmium 
batteries. The body is made with a 
glass fiber and Kevlar-aramid-fiber 
composite that is strong yet light—a 
necessity in electric-car design. 

Less sophisticated, but eminently 
producible, are two versions of a Geo 
Metro-based electric car that also use 
the brushless-DC-motor design, but 
employ less costly lead-acid batteries. 
Solectria removes the gasoline-engine 
drive train from a base Metro and re- 
places it with an electric motor and 
batteries. One model is a four-seat car, 
while the other trades two seats for 
additional driving range. With a curb 
weight of 2,370 pounds, the $25,000 
four-seater has a claimed travel range 
of 60 to 80 miles at 40 mph; but at 
2,142 pounds, the $29,000 two-seater 
can maintain that same speed for up 

to 120 miles. Worden says he 
is already delivering the ve- 
hicles to customers and 


claims that the cars' cost per mile of 
operation, including electricity and re- 


placement of batteries every four | 


years, is about two-thirds that of 
running a conventional gasoline-pow- 
ered Metro. 

That puts him ahead of General 
Motors, which now has delayed its Im- 


pact electric-car project, citing prob- 


lems developing suitable batteries 
(“Electric Vehicles Only" May]. Wor- 
den has, however, limited production 
capacity and currently builds only two 
to three cars per month. That puts 
Solectria on the same scale as several 
other independent electric car manu- 
facturers that have been offering kit 
and assembled vehicles. 

The California air-quality stan- 
dards that have renewed commercial 
interest in electric car development 
call for hundreds of thousands of elec- 


' tric ears to be built and sold annually 


(“Commanding California's War on 
Smog,” Sept. '90]. Whether that leaves 
room for independently financed man- 
ufacturers to compete with the likes of 
GM, Ford, Chrysler, Mitsubishi, and 
Nissan—which have all announced 
electric-car programs—remains to be 
seen.—Mark Fischetti 


Air bags take off 

General Motors plans to accelerate its 
air-bag program, putting full frontal 
systems for both the driver and pas- 


senger in all cars by the fall of 1994, a | 
year ahead of the original schedule, | 


says GM president Lloyd E. Reuss. 
Passenger-side air bags will also go in- 
to APV minivans by the fall of 1993. 

That's still behind air-bag industry- 


likely will be the first 
company to in- 


The three-wheel Flash 
electric commuter car weighs in at less 
than 900 pounds. 
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troduce a high-volume car line with 
standard passenger- and driver-side 
air bags when its all-new full-size cars 
are introduced. 

Most of the new models receiving | 
major body rework are incorporating | 
both-side air-bag systems at least as | 
an option. Fast-growing enthusiasm | 
about the air bags, after decades of ap- 
athy, is partly responsible. Also con- 
tributing is a growing number of law- 
suits filed that claim mechanized 


| passive belt systems are unsafe. The 


claims are denied by auto companies, 
which note that all belt systems must 
pass federal standards. 


| The need for speed 


Planned obsolescence—the auto com- 
| panies' 1960s-era habit of introducing 
new cars annually simply to make last 
year's model unfashionable—has had 
a revival with Japanese car maker's 
efforts. In recent years, they've intro- 
duced major changes every four years, 
compared with every six years or 
longer for many domestic models. 


Now Chrysler says it has the 
capability to complete a new-car pro- 
gram in 3'2 years and plans to intro- | 
duce new models every four years. 
That parallels or beats the develop- 
ment time achieved by the quickest 
Japanese or domestic auto companies, 
including the speedy advancement of 
General Motors’ Saturn cars—which 
included constructing a new produc- 
tion facility. 

Honda, on the other hand, is moving 
to a five-year new-model cycle, accord- 
ing to Hisan Suzuki, head of Honda 
Research and Development. Other 
Japanese car makers reportedly are 


| doing the same. One reason for the 


slowdown is that rapid worldwide 
growth in Japanese exports seems to | 
be decreasing, with resistance to im- | 
ports still strong in Europe. In addi- 
tion, short model cycles are expensive, 
because they mean the cost of new 
tooling must be recovered quickly. | 
Hisan Suzuki also says that Honda 
never had the ability to complete a to- 
tal-car project in four years. "That's a 
simple model change, not a whole new 


NEW LEXUS DESIGN IS PLUSH YET SPORTY 


Toyota's Lexus division is replacing the 
ES250—essentially a more luxurious Camry 
—with a fresh design created for the North 
American market. 

Engine size for the new ES300 has been 
increased to three liters, with output rated at 
185 horsepower, nearly a 20 percent in- 
crease from the previous 2.5-liter power 
plant. Yet Lexus says EPA mileage figures 
remain unchanged at 19 mpg in the city and 
25 mpg on the highway, thanks 
to breathing- and combustion-ef- 
ficiency improvements. 

A highly refined sedan, the 
Е5300'5 performance lives up 
the sporty-but-luxurious promise 
that its shape and interior ap- 

| pointments convey. Cornering 
|| behavior and road feel are 
|| somewhat biased in the sporting 
direction (except for the slightly 

| overassisted power steering), 
but not enough to shatter the oc- 
VIBRATION-DAMPING 
SANDWICH PANEL 


ASPHALT SHEET 


The Lexus E5300 continues use of 
sound-deadening steel in the floor pan. 
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cupants' tranquility. The front and rear sub- 
frames and extensive use of sound-deaden- 
ing materials effectively isolate the interior | 
from vibration and noise. 

Most buyers are expected to opt for an au- | 
tomatic transmission, but a manual-gearbox 
version is available with shift action so light it 
feels like someone forgot to put in the gears. 
Lexus officials say the ES300 will be priced 
at about $25,000.— Stuart F. Brown 


MULTI-LAYERED RESIN 
ASPHALT SHEET 


VIBRATION-DAMPING 
ANDWICH PANEL 


RUSSELL VON SAUERS 


саг,” he notes at a recent new-car | 


launch in Japan. 

The track record of precedent-set- 
ting new cars bears this out. The first 
Lexus model reportedly took six to 
seven years to develop completely, and 
the Acura NSX, with its advanced en- 
gine technology and all-aluminum 
construction, took even longer. 

The model-cycle time itself is not 
what concerns domestic auto compa- 
nies; it's the ability of Japanese com- 
panies to build tools and move designs 
into production quickly, allowing late 
engineering developments to be incor- 
porated. Until recently, domestic auto 
makers have taken 1! to 2 years 
longer to complete this critical phase. 

Chrysler's claim to speed stems 
from a recent reorganization into so- 


called simultaneous engineering | 


teams, which start working on the 
manufacturing problems as the design 
is being finalized. The best demon- 
stration of this setup so far will be the 
launch of the new Viper, a so-called 
skunk-works project that includes a 
new engine, chassis, and body, albeit 
in limited production volume [“Viper!,” 
Sept.]. The Viper concept car was a hit 
at the Detroit auto show about three 
years ago and will be on the market 
next spring. 


Strap in the dog 


Probably the last thing Chrysler mini- 
van owners would expect to do is drive 
on a race track. But at Chrysler's han- 
dling course—a close approximation of 
a short raceway—the company's engi- 
neers recently demonstrated a new 
sports-handling package aimed at im- 
proving the sporting image of 
Chrysler's favorite grocery hauler. 

stickier tires, a stiffer anti-roll bar, 
and stiffer shocks and springs make 
the Caravan/Voyager minivan be- 
have...well...better, when subjected to 
aggressive, high-speed driving. The 
handling package significantly re- 
duces tire-scrubbing under-steer and 
roll-in during hard cornering. Surpris- 
ingly, a quick trip down a road with 
many potholes revealed little degrada- 
tion of the ride. 

Chrysler now plans to offer the spe- 
cial ^ultra" handling package in the 
1993 model year, reasoning that a 
small percentage of minivan buyers is 
interested in this sort of thing. Anoth- 
er reason is to offset unfavorable com- 
parison with the growing list of 
Japanese-origin minivans that are 
claiming handling superiority. 

If this isn't far enough afield from 
the basic minivan-as-household-tool 
concept, Chrysler also rolled out an ex- 
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Ford intro duces wha 


1992 Aerostar. 
News that's worth 
looking into. 


The interior certainly could be 
in a luxury sedan. Jf luxury sedans 
were this spacious. 

But, all the comfort of a living 


All-New Instrument Panel With 
Column-Mounted Shift 


room is indeed in a minivan. 
Aerostar is the “king of capa- 
bility.’ Now, the one that can tow 
a 2-ton boat is capable of spoil- 
ing you with roominess and style. 
You'll find uncommonly 
comfortable seats with available 
leather seating surfaces. The 
newly designed instrument panel 
makes everything easier to use. 


you've always wanted: 
with an air bag. - 


Thoughtful ideas like the avail- 
able mini-console make any trip 


more enjoyable. So do the smooth 


ride and =. NEQNE 

available r D 

4WD system. © & » 
Butthe gf ^f 

comfort and ] 

capability " 

are only part New Mini-Console 

of the good news. 


There's also a new driver air 
bag —standard —to supplement 
your safety belt. And, every outer 
seat has a 3-point safety belt. 

m Rear anti- 


^ lock brakes are 
also standard. 
And now, 
Aerostar comes 
with a new 
— á + 36-month/ 
ew Driver Air Bagt 36,000-mile 
Bumper-to-Bumper warranty with 
no deductible* 
The 1992 Aerostar from Ford. 
In every way, it's just what you've 
* Ask your Ford dealer for a copy of this limited warranty. always wanted. 


TAir bag effectiveness depends on wearing your safety belt, so always buckle up. 


Aerostar 


Have you driven a Ford...lately? 


Buckle up — together we can save lives. 


| perimen- 


` Automotive Newsfront 


tal 225-hp — 
twin-cam 

turbocharged 

five-speed van, 


| which —after quick acceleration— 


scrubbed considerable rubber off the 
spinning inside front tire. Another 


| niche market? Will minivans at the 


drags be next? Stay tuned. 


Ultrasonic parking 


Bump-free parking awaits new BMW 
T-Series owners who order an ultra- 
sonic parking aid developed by the 
German auto maker that audibly 
warns drivers about the distance re- 


rit 
чоче- 


maining to other cars parked nearby. 

When you reverse into a curb-side 
slot, a slow sequence of bleeps sounds 
from over your shoulder, starting 
when your car is about five feet from 
the car behind you. As you move clos- 
er, the bleep cadence speeds up, until 
it blurs into a steady tone when you're 
a few inches away. Reverse the steer- 
ing lock and drive forward, and a simi- 
lar acoustic warning begins, this time 
for the front of the car. The fore-and- 
aft signaling continues until you wig- 
gle into a tight space. 

The proximity warning system uses 
ultrasonics in a short-range vehicle 
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BMW’s ultrasonic parking system provides an audio aid to determine close 
distances when parking a car. | 


adaptation of marine sonar, a tech- 
nique employed by ships that uses echo 
timing to measure depth to the ocean 
bottom. BMW calls the system Park 
Distance Control. It has ultrasonic sen- | 
sors in the front and rear bumpers. The 
front sensors only have to fill the blind | 
spot below the driver's sight, so the pat- 
tern is just two feet long. The rear pat- 
tern extends to five feet. 

Shifting to reverse automatically 
starts the system and warns of any 
hazard to the rear, including a pedes- 
trian, garden wall, tree, or car. The en- 
tire system remains active until the 
car moves forward at 18 mph. A sin- 


"Wasn't too sure about my new hired hand until I put 

him to work. But now I think I'll keep him around. Works 

hard. Professional. Never complains. Great value." The 
new Poulan Farmhand" chain saw. The Turbo-Clean" 

air r filter system drastically reduces maintenance. Fully 
ые с^ «X assembled and ready to go. The 

à versatile Poulan Farmhand. Put 

, one on the payroll M: 


F Poulan 


America s Chain Saw 


NU 


чы 


Eu ". 
a T Bie 
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gle-chip microcomputer handles and 
coordinates all electronic functions. 

The system will be available only in 
Europe, BMW says. Its introduction in 
the United States is still under consid- 
eration.—David Scott 


Skinniest V6 

There are two ways to look at Volks- 
wagen's new narrow-angle V6: Either 
it's a seriously flattened V-shaped en- 
gine or a moderately squashed in-line 


six that is too short to accommodate | 


all the cylinders in a row, so they end | 


up in a staggered line. 


Regardless, the 15-degree angle be- 


tween the plane of the two cylinder 
banks makes for an interesting engine 
| design, one of the few genuinely inno- 
vative approaches seen in years. 

The engine is so narrow that the 
two banks of cylinders share a com- 
mon cylinder head. In fact, aside from 
the exhaust manifold, the external ap- 
pearance is more like a fat three cylin- 
| der than a V6. The design of the cylin- 
der head is complex; the intake 
manifold has to run on one side and 
the exhaust on the other for compact- 
ness. This leads to the need for un- 
equal-length runners to reach the two 
banks consisting of three cylinders. 

The ability to shoehorn the engine 
into a VW Golf-size car is the main 
benefit of the design. In European 
| trim, it delivers 174 hp at 5,800 rpm 
| and 177 pound-feet of torque at 4,200 
rpm. The engine was launched in the 
European Passat and is expected to be 
seen first in the United States in a 
new V6 Corrado coming this fall. It 
may eventually be used in a new Golf 
GTI as well. 


Volkswagen's narrow-angle V6 engines puts 
both cylinder banks under one cylinder head. 


®The Electric Power Research Insti- 
tute of Palo Alto, Calif., a non-profit 
corporation that represents 680 utili- 
ties, has joined with the United States 


| Advanced Battery Consortium, a part- 


nership made up of the big three U.S. 
automobile makers, to help develop 
new-generation batteries for electric 
vehicles. | 

e Robert Bosch Corp. of Stuttgart, 
Germany, is opening a new winter test 
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track in Baudette, Minn. The compa- 
ny also has winter facilities in north- 
ern Sweden. 

e Chicago is now added to the list of 
metropolitan areas that are experi- 
menting with Intelligent Vehicle | 
Highway Systems (IVHS). The Mid- 
western city is implementing a $40 
million 5,000-car project that uses 
both guidance systems and two-way 
communication to help unsnarl traf- | 
fic [^Electronics as Your Copilot,” 
Sept. |. 
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mo 103 snowfalls, 18 cords of firewood, 


13,000 mugs of hot chocolate, 


nine pairs of long underwear, 


two ski lessons, one broken leg, 


one Raynor™ Decade™ Ш Garage Door. 


RAYNOR DECADE DOORS 


WARRANTED FOR AS LONG AS Y OU OWN YOUR HOME. 


No matter what you go through in the years ahead, the beauty 
and reliability of Raynor Decade III Garage Doors is warranted to last as 
long as you own your home. Warranty applies to door sections, not 
hardware. To learn more, call 1-800-545-0455, Ext. 401. 
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Wireless networking 


The usual practice of installing cables | 
| between computers makes some peo- 


ple leery of linking PC users together, 
despite the potential productivity 
gains. Wires seem too permanent, and 
the installation may disrupt an office. 
А new generation of wireless, radio- 
based equipment now makes it easy to 
link computers together into networks. 

Wireless networking schemes aren't 
new, however. O'Neill Communications 
in Princeton, N.J., and TeleSystems 
SLW in Ont., Canada, each offer local- 
area-network (LAN) systems that em- 
ploy spread-spectrum radio waves, 
which encode data on a wide frequency 
band, to transfer data files, exchange 
electronic mail, and share printers 
[^World Without Wires," April, '90]. 
Other companies, such as Carrier Cur- 


| rent Technologies in Charlotte, N.C., 


and PowerNet Corp. in El Monte, Calif., 
sell systems that send low-frequency 


radio waves over existing AC power | crowave-based Altair Wireless Ether- | 


lines—not truly wireless and subject to 
electromagnetic glitches common in 
wiring, but they achieve the same ef- 
fect. Still others, including Photonics 
Corp. in Campbell, Calif., and Infralink 


GmbH in Neuss, Germany, offer sys- 


tems that connect personal computers 
through infrared light waves. 

But the newest wireless systems 
for LANs overcome an important lim- 
itation of the first-generation wire- 
less products: lack of speed. NCR’s re- 
cently introduced WaveLAN employs 
spread-spectrum radio waves in the 


902-to-928-megahertz range for a | 
transmission rate of two megabits | 


per second (mbps), making this sys- 
tem more than 10 times faster than 
earlier spread-spectrum systems, ac- 
cording to the company. Even so, that 


falls far short of the 10-to-16-mbps | 


speeds of conventionally wired net- 
works. Motorola, however, should ri- 
val cabled LANs with its new mi- 


net system. The Altair network is 
rated at 15 mbps, and the company 
says speeds as high as 100 mbps will 
be possible in future releases. 

Apple Computer, meanwhile, is 
pushing for federal government stan- 
dards before it rushes in with a radio- 
based system of its own. The company 
has petitioned the Federal Communi- 
cations Commission (FCC) to set aside 
a portion of the radio spectrum for use 
as a high-speed, local-area data-com- 
munication channel. Specifically, Ap- 
ple wants the FCC to allocate 40 
megahertz of the 1,850-to-1,990-mega- 
hertz band for data services between 
personal computers so that any manu- 
facturer could introduce products 
without conflicts or special permission 
from the government. “This process 
needs to be open to anyone with a good 
idea,” insists Bill Stevens, manager of 
wireless communications research at 
Apple’s Advanced Technology Group. | 


LOOK, NO GLASSES: JAPAN nissan WIDE- ‘SCREEN 3-D HDTV 


NHK, Japan's giant public 
broadcaster, recently revealed 
| an exciting development: a TV 
that produces the illusion of 
three-dimensional images with- 
out relying on special glasses. 
The experimental NHK sys- 
tem uses four cameras to create 
stereoscopic images. The pic- 
tures are shown on a liquid- 
crystal-display (LCD) projection 
| system combined with a series 
of lenticular, or biconvex, lenses 
set side by side. The four cam- 
| eras are mounted on a special 
| rig that keeps them perfectly 
parallel and slightly less than 
four inches apart. NHK re- 
searcher Haruo lsono says us- 
ing four cameras allows them to 
generate the images to fill a 
wide-aspect-ratio screen. 
Images from the four cam- 
eras are mixed pixel by pixel in 
a multiplexer and fed to the 
LCD. The image on the LCD 


LCD PANEL 


STEVE STANKIEWICZ 


А wide-aspect-ratio image from four TV cameras is multiplexed and sent to an LCD projection panel. Pictures 
beamed onto a lenticular screen are seen in 3-D, without glasses. Screen-lens widths are greatly exaggerated. 


screen is projected onto a diffusion screen on the back of the lentic- 
ular lenses. The lenses are formed so that two sets of stereoscopic 
images are presented when a viewer is 16 feet from the screen. 
Move closer or further away and the 3-D effect is lost. 

NHK researchers trained the cameras on fish swimming in an 
aquarium. The view on the lenticular screen of NHK's experimental 
3-D system seemed almost as real as looking at the fish in an 
aquarium instead of on a televised screen. The images aren't quite 
as sharp as the real thing, though, and slight shadowy bands mark 
the boundaries of the lenses. “This is just an experimental proto- 
type," Isono says. “There is still much to do." 
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Isono says NHK is developing the system to be compatible with 
its Hi-Vision HDTV system [Now Playing in Japan: High-Definition 
TV," May]. The aspect ratio of the experimental 50-inch screen is 
16:9, the same as Hi-Vision. "This will come after HDTV,” Isono 
says. But he adds that transmitting signals from four TV cameras 
will require severe data compression to fit within existing broadcast 
bandwidths. Another option is to send the signals through fiber-optic 
cables carrying data for entertainment and other information [“Fiber 
Optics to Your Home," March '91]. The cables are expected to link 
Japanese homes early in the next century, and experimental fiber 
systems have already been tested.—Dennis Normile 


0 other training shows you 


how to troubleshoot and 


service computers like NRE 


NEW! 386sx/20 Mhz MINI MONITOR NEW! 40 MEG 
TOWER COMPUTER! High-resolution, HARD DISK DRIVE! 
Features 32-bit 80386sx nonglare, 12" TTL You install this 
CPU, 1 meg RAM, 64K ROM, monochrome 40 meg IDE 
monitor with tilt hard disk drive 


1.2 meg high-density floppy 


disk drive and swivel base internally, for 
greater data 
storage capacity 

SOFTWARE DISCOVERY LAB 

Train with MS-DOS, GW-BASIC, Complete breadboarding 

and popular Microsoft Works system lets you design and 


applications software modify circuits, diagnose 


and repair faults 


DIGITAL MULTIMETER 


Professional test instrument for 
quick and easy measurements 


DIGITAL LOGIC PROBE 
Simplifies analyzing digital 
circuit operation 


LESSONS 

Clear, illustrated texts 
build your understanding 
of computers step by step 


Only NRI walks you 
through the step-by-step 
assembly of a powerful 386sx computer 
system you train with and keep — giving you the hands-on 
experience you need to work with, troubleshoot, and service 
today's most widely used computer systems. Only NRI gives you 
everything you need to start a money-making career, even a 
business of your own, in computer service. 
No doubt about it: The best way to leam to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. Only NRI, the 
leader in career-building at-home electronics training for more than 75 years, 
gives you that kind of practical, real-world computer servicing experience. 
Indeed, no other training — in school, on the job, anywhere — shows you 
how to troubleshoot and service computers like NRI. 


Get inside the West Coast 386sx computer system ... and 
experience all the power and speed of today's 
computer technology! 
With NRI's exclusive hands-on training, you actually build and keep the 
powerful new West Coast 386sx/20 MHz mini tower computer system. 

You start by assembling and testing your computer's 101-key "intelligent" 
keyboard, move on to test the circuitry of the main logic board, install the 
power supply and 1.2 meg high-density floppy disk drive, then interface your 
high-resolution monitor. 

What's more, you now go on to install and test a powerful 40 meg IDE 
hard disk drive — today's most-wanted computer peripheral — included in 
your course to dramatically increase your computer's data storage capacity 
while giving you lightning-quick data access. But that's not all! 


troubleshooting fast and accurate 


Your NRI training now includes a remarkable diagnostic package that allows 
you to quickly locate and correct defects in IBM XT, AT 80286/80386, and 
compatible computers. 

You'll use your Ultra-X QuickTech diagnostic software to test the system 
RAM and such peripheral adapters as parallel printer ports, video adapters, 
and floppy and hard disk drives. You'll go on to use your R.A.C.E.R. diagnostic 
card, also from Ultra-X, to identify individual defective RAM chips, locate 
interfacing problems, and pinpoint defective support chips. 

This ingenious diagnostic package is just one more way NRI gives you the 
confidence and the know-how for advancement, a new career, or a money- 
making business of your own. 


DIAGNOSTIC HARDWARE 

AND SOFTWARE 

R.A.C.E.R. plug-in diagnostic 
card and QuickTech menu- 


driven software, both from 
Ultra-X, give you hands-on 
experience with today’s 
professional 


No experience necessary ... NRI builds it in 
With NRI, you learn at your own pace in your own home. No classroom 
pressures, no night school, no need to quit your present job until you're ready 
to make your move. And all throughout your training, you have the full 
support of your personal NRI instructor and the NRI technical staff, always 
ready to answer your questions and give you help whenever you need it. 


FREE catalog tells more. Send today! 


Send today for NRI's big, free catalog that describes every aspect of NRI's 
innovative computer training, as well as hands-on training in TV/video/audio 
servicing, telecommunications, industrial electronics, and other high-growth, 
high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, NW, Washington, 


IBM is a registered trademark of International Business Machines Corp. QuickTech 
and R.A.C.E.R. are registered trademarks of Ultra-X, Inc. 


SEND TODAY FOR FREE CATALOG 
і Ard Schools en | 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 | 


V Check one FREE catalog only 
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Artist Joni Carter created this 
1988 race car driver of the year, 


“The radio spectrum should be like a 
national park: Everybody owns it, and 
the government administers it." 
—Christopher O'Malley 


Computer canvas 


Since 1982, Joni Carter has lost 700 
pounds. 

Carter, a freelance artist who uses 
computer graphics as her medium, 


| once traveled with 800 pounds of 
| equipment. Now she has trimmed the 


load to 100 pounds with her take-along 


| multimedia studio. 


“Technology has finally reached the 
desktop. For the first time I can create 
high-quality art for the wall or for tele- 
vision right from the desktop, using so- 
phisticated software," says Carter. 

Her allegiance to computers began 
in 1982 when she turned in her paint- 
brush and oils for a computer and soft- 
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computer-graphies image Donny Sullivan, easier." 
a TV image on ABC Sports. 


ware. “The computer never failed me,” | 


she says. “I took it on the deck of the | 


SS Norway, and we got as wet as the 
salt spray. I also took it out onto the 


| track during the Kentucky Derby.” 


Today Carter’s studio sports two 
IBM PS/2 computers, a host of ad- 
vanced graphics and multimedia soft- 


| ware, a TARGA Micro Channel Board, 


and video and digital printers. 

Carter stores all her past videos and 
paintings on a laser disc in the first 
computer. She uses an M-Motion pro- 


| gram to retrieve specific footage. “I can 
| look up summer Olympics, men’s 


events, track and field,” says Carter. 
She then chooses a specific frame, 

such as someone jumping over a hur- 

dle, from her laser disc file. Carter 


| freezes the image and uses it as a ref- 


| 


егепсе while she "paints" on the sec- 
ond computer. “The first computer is 
my model," she explains, much as or- 
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anges on a table 
can 
model for a still- 
life artist. 
Before the M- 


the footage us- 
ing a conven- 
tional videotape 
player. “I would 
search forever 


she 


explains. 


makes the whole 
process a lot 


rs 

ы 
e 
2 


ware program 
from Time Arts provides Carter with 
an electronic paint palette of 16 mil- 
lion colors. A Wacom tablet and pres- 
sure-sensitive electronic stylus serve 
as her paintbrush. 

Carter recently completed a 1992 
Olympic track-and-field commemora- 
tive stamp series for the U.S. Postal 
Service—the first time a computer was 
used to design and paint original 
stamp art from start to finish. The 190 
million stamps that will be in circula- 
tion make this the most widely dis- 
seminated example of computer graph- 
ics in the world. 

“International Olympic stamps are 
next," explains Carter, who serves as 
a software consultant helping hard- 
ware and software companies develop 
products for the field of fine arts. 
— Marcelle M. Soviero 


High-touch computing 


The Datellite 300 Series from Mi- 
croSlate is a computer for true hands- 
on work. You input data and com- 
mands by placing your fingers 
right on the touch-sen- 
sitive screen. You re- 
spond by tap- 


tip inputs. 


through mounds | 
of tape for one | 
particular clip," | 


“This technology | 


serve as a | 


Motion system, | 
Carter viewed | 


ping YES-NO commands shown on the 
screen or selecting from menus or lists 
of phrases. You can create boilerplate 
letters the same way or even summon 
a display that looks like a Qwerty key- 
board and type right on screen. 


the way writing-recognition software 
like GO Software's PenPoint program 
recognizes up to 90 percent of block- 
printed letters. 

The 6.6-pound Datellite 300L, with 
its larger, higher resolution screen, is 
best suited for those who need more 
sophisticated graphics quality; the 5- 
pound 3008, with its reflective screen, 
is good for people filling out forms or 
questionnaires: insurance adjusters, 
factory workers, emergency room doc- 
tors, or others working in less than op- 
timal lighting situations. The 300L 
has a 20-megahertz 386SX processor, 
a VGA-resolution black-and-white dis- 
play, and up to 16 megabytes of main 
memory—plenty of punch to run Win- 
dows 3.0 or nearly any DOS program. 
Its 12% by 10 by 2*4 inches and has 
room inside for options like a 120- 
megabyte hard-disk drive and a 2,400- 
bit-per-second modem. Its recharge- 
able battery pack lasts up to four 
hours. MicroSlate Inc., 9625 Ignace 
St., Suite D, Brossard, Quebec, J4Y 
2P3 Canada.—Mark Henricks 


Road cathedrals 


When I hit the “DSP” button on the 
front panel of the car-audio system in 
Acura’s new Vigor sports sedan, a 
Bach organ piece transported me au- 
rally to what sounded like a huge 
cathedral. The music came from a CD 


| 
| 

Although a finger is too blunt to — 
make a practical writing instrument, | 
you can also use a penlike stylus to | 
draw directly on the screen. This is | 


changer mounted in the car trunk, | 


but this seemingly vast listening 


space was produced electronically by | 


RESERVE OFFICERS 


a digital signal processing (DSP) sys- 
tem. The Acura Division of American 
Honda Motor Co. and Panasonic cre- 
ated the system specifically for the 
Vigor. 

DSP systems convert audio signals 
into digital codes ["Tricks and Treats 
for Your Ears," Nov. '90]. The audio can 
then be delayed and manipulated in 
other ways, such as tone changes. 
Some of the parameters that are al- 
tered include: the initial delay of re- 


flected sound; the balance of reflected | 


to direct sound; attenuation character- 
istics of the digitally created reflected 
sound; and intervals of the reflected 
sound. These digital codes are con- 
verted back into analog form and fed to 
front or rear speakers. 

The result is a deception to the lis- 
tener's ears, making a car's interior 
seem like a spacious arena, an inti- 
mate club, or an echo-filled cathedral, 
for example. During a test drive, I used 
CDs, but DSP systems work with any 
audio source, such as an AM-FM car 
radio. 

Its remarkable that the Panasonic- 
Acura DSP system worked so well in a 
car—with its highly reflective surfaces 
and restrictions on speaker position- 


ing. This system 
has six acoustic 
environments; be- 
sides the *church" 
setting, a “hall” 
setting simulates 
a smaller concert 
hall. As I battled 
traffic on a stop- 
and-go express- 
way, Mozart’s 
Jupiter Sympho- 
ny surrounded 
me and seemed to 
place me in an 
ideal center-or- 
chestra seat. The 
"arena" setting 
duplicates the 
acoustics of a 
huge 50,000-seat stadium. The *den" 
setting seemed best for background 
music listening, the “club” suited jazz 
selections, and the "studio" position 
recreated the acoustics of a recording 
studio. 

The "den" setting works well for ra- 
dio talk shows. Using the larger sound 
environments during some radio 
broadcasts produced somewhat dis- 
turbing echo effects. Because some 


TRAINING 
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In England, a videophone adapter for topu relies on telephone network 
upgrades that allow high-speed data transmission on existing phone lines. 


control-panel buttons serve dual and 
even triple functions, the owner's man- 
ual is a must the first few times you're | 
on the road.—Len Feldman 


Add-on videophone 


Plug a circuit board into a standard 
PC, add a special videophone adapter 
unit, and you get face-to-face commu- 
nication on an ordinary telephone 


CORPS 


You've got the potential. But it'll take confidence, 
initiative and self-discipline to really bring it out. 

Army ROTC is а college elective that'll help you 
develop those leadership skills, for success in college 


and in the military or civilian world beyond. 


Class time is about 2 to 4 hours per week. And in most 
cases, you're under no obligation until junior year. 


Shouldn't you find out more about ROTC? Call 1-800- 


THE SMARTEST COLLEGE 
COURSE YOU CAN TAKE. 


USA-ROTC. Or contact your local University Professor of 
Military Science. It’s your move. 


| ly determines if the incoming 
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link. The experimental sys- 
tem was developed by BT 
Laboratories in Martlesham 
Heath, England. 

The adapter section has a 
solid-state camera, color LCD 
screen, and controls, including 
a self-view switch. An inter- 
face card in the PC has soft- 
ware for setting up a call from 
the keyboard for both video 
and voice-only contacts. 

The BT system automatical- 


caller has video capability and 
upgrades the call to voice plus 
video. A PC can be used nor- 
mally during a call, and the 
video image may be sized and 


| positioned anywhere on the 


to send full-color originals over ordi- 


screen as a window. During transmis- | 


sion, the encoded color image and voice 
share a 64-kilobytes-per-second line 
together with error-correction and call 
signals. The picture is periodically up- 
dated during transmission, but does 
not have full-motion video because of 
the restricted bandwidth of the phone 
line.—David Scott 


Full-color fax 


While most facsimile machines see 
only shades of gray, Sharp’s new color- 
fax machine may spell the beginning 
of the end for drab faxes. 

The Sharp FO-9000, which the com- 
pany claims is the world’s first full-col- 
or desktop fax machine, is actually an 
amalgam of the latest color scanning 
and printing techniques being used in 
new computer products. The color 
scanner in the FO-9000 uses red, 
green, and blue light sources to "read" 
the various hues on a page, which are 


converted to digital information, com- | 


pressed, and transmitted. The digital 
compression enables the fax machine 


Ra 


nary phone lines in about three min- 
utes, according to Sharp. 

When receiving a color fax, the 
FO-9000 decompresses the digital da- 
ta and prints the image on plastic 
sheets using a process known as dye 
sublimation, in which solid dyes on a 


| ribbon are heated to produce a gas that 


diffuses into the chemical coating of 
the plastic sheets. The result is very 
vivid color reproduction without the 
telltale dots common to other types of 
printing techniques. “The only market 


| for color today is for photographic- 


quality color,” says Joe Cosgrove, na- 
tional marketing manager for Sharp's 
facsimile division. 

Cosgrove concedes that color fax ma- 
chines represent "a very small niche 
market in the foreseeable future"—in 
part due to the cost of the machine—a 
whopping $31,995 for the Sharp model. 
Nevertheless, other fax-machine man- 


' А desktop facsimile machine 
from Sharp transmits excep- 


tured on plastic sheets. 


| 
А Ab 1! 


tionally crisp color images, cap- 


VIDEO MONITOR 


EXCAVATION SITE 


STEVE STANKIEWICZ 


A boom-mounted TV camera sends images of 
archaeological sites to a monitor and computer 
for precise mapping and storage. 


ufacturers may soon introduce similar 
models. Canon, for instance, slated a 
demonstration of a desktop color fax 
machine this October at a telecommu- 
nications show in Geneva, Switzerland. 
Canon already offers an optional color- 
fax upgrade for its Color Laser Printer, 
which starts at $80,000. Many other > 
companies say they will wait for color- 
fax compression and transmission 
standards to be issued by the Joint 
Photographic Experts Group sometime 
next year.—Christopher O'Malley 


Dinosaur computers 


Computers now aid archaeologists 
with site excavations. Instead of using 
photographs and graph paper to te- 
diously pinpoint the location of objects 
the workers uncover, new French soft- 
ware lets them create topographical 
plottings by computer right in the 
field. Computer drawings are much 
more precise, claims the developer of 
the system, called Arkéoplan. | 

А CCD camera mounted on a tripod 
has an extendible movie-camera boom. 
The camera, operated either manually 
or automatically, sweeps through sec- 
tors at the site yard by yard, sending 
images to an Apple Macintosh comput- 
er. Camera angle, light, and contrast 
are all controlled remotely as the oper- 
ator views a video monitor. 

Once pictures are in the data base, 


| Arkéoplan can calculate the exact posi- 
| tion of objects at the site from images 


on the screen. The program can com- 
pensate for deformation caused by a 
wide-angle lens. The image-manage- 
ment software can search and find a 
previously archived image, then com- 
pare it with others in the data base. 
Each time an object of interest ap- | 
pears—a stone, wall, or dinosaur egg, | 
for example—the researcher can clas- 
sify it on a separate disk. Arkéoplan 


will create a list of symbols for the type | 
| and material—such as granite and cal- 


cium—of each object found. 
Images can be cleaned of any un- 


wanted elements, such as shadows or | 
| store camera grafted to a handle. Pho- 


water stains. “Say half of one photo is 
sunny, but the other half is in the 
shade," says Jean-Marie Secondo of 
the Marseille electronics company Bu- 
reau des Etudes de Mésure et Essais 
(BEME), or Bureau for Tests and Mea- 
surement Study, Arkéoplan's develop- 
er. “You can lighten what's dark, then 
put the two halves together" BEME 
developed Arkeoplan along with 
France's National Science Research 
Center. 

The project took two years to com- 
plete. Currently in the prototype stage, 
it is now being field tested at numer- 
ous Gallo-Roman sites across France. 


| It is also being used in the center of | 


Paris, outside the Louvre museum. 
Arkéoplan costs between $26,600 and 
$33,300. BEME R&D Marseille, 118- 
120 Rue de Lodi, 13006 Marseille, 
France.—Joshua Jampol 


Computer-ready camera 


| Photography and computing have on- 


ly managed to work together through 
optional peripherals such as scanners 
and digitizers. Even pictures that are 
recorded by electronic cameras such 
as Canon's Xapshot must be fed into a 
computer through a video port on an 
image-capture board—not standard 
equipment for most systems. Now 
Logitech, a company in Fremont, 
Calif., is introducing an electronic 
camera that transfers images over a 
cable into the serial port—a jack 


| that's on almost every computer. 


The camera, called FotoMan, stores 


| up to 32 black-and-white pictures in its 


solid-state memory. The $799 one- 


FotoMan is an electronic camera that temporarily stores up to 32 black-and-white pictures in its mem- 
ory. Images are permanently stored by downloading them through a computer's serial port. 


battery. Logitech recommends that the 
camera be returned to its AC-con- 
nected dock within 24 hours or images 
will be lost. 

The unit looks like a cheap drug- 


tographers will be disappointed with 
the fixed-focus lens, which means the 


away from the subject. Amateurs, 
however, will appreciate the simplicity 
of aiming and shooting. 

When you connect the camera to an 
IBM-compatible computer, FotoMan’s 
gray-scale image-editing software dis- 
plays all the pictures in the camera as 
a series of mini-frames that mimic a 
proof sheet. You then select the pic- 
tures to transfer to the computer. It 
took approximately 1.5 minutes to 
download one picture using the pre-re- 


lease software. Logitech hopes to de- | 


crease this time to 20 seconds in the fi- 
nal product, which is scheduled to 
ship in October. 

The software, which runs under Mi- 
crosofts Windows, allows you to en- 
large the picture up to 800 percent, 
crop, rotate, retouch, adjust contrast 
and brightness, and posterize. I re- 


` shooter must stand at least three feet | 


moved the shine on a pair of glasses | 


caused by a flash. 

Each image consumes about 72 kilo- 
bytes of disk space. Pictures can be 
saved in several popular formats and 
used with other applications. Logitech 
is targeting personnel departments 
and real estate agents, among others, 
looking to add images to their data 
bases. 

Because the camera doesn't have a 
cartridge and disk that can be re- 
moved, you should have another com- 
puter to off-load images after 32 pic- 


| tures have been shot. FotoMan beeps 


at that point. If you want to continue 


shooting, the camera clears out its en- | 
| pound camera has an automatic built- | tire memory to accommodate a new set 
in flash and contains a rechargeable | of 32 pictures.—Michael Antonoff WS 
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impossible situations 
^^ with the Sidewinder 
^ Speed Wrench. • Where 
space limits ratchet travel. 
* Where theres lack of resistance for 
the ratchet to function. e Where excessive 
repetitions are required for long bolts. 
One 360? turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
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carries a lifetime warranty. 
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When we designed the Crescent locking 
piers we rejected the typical, cumbersome, two- 
anded release in favor of one made to work the 
way your hand does. 
While we were on a roll, we rearranged 
the plier teeth to give you a more secure grip. And 


then we added our special black phosphate finish 
to resist rust. 

The result is a pair of locking pliers worthy 
of the name Crescent. Which is a 
name that means a lot to those 
who work with their hands. 


Home Newsfront 


Edited by MARIETTE DiCHRISTINA 


| Predicting furniture fires 


Few things seem as hard to predict as 
the speed and shape of a spreading 
flame, but that’s what a computer 
model attempts to do. The Furniture 


Fire Model considers the materials | | 


and design of a piece of furniture and 
predicts how a fire will spread and 
how much smoke and toxic gases it 
could release, if it were set on fire. 
Written by Mark Dietenberger, as- 
sociate research physicist at the Uni- 
versity of Dayton Research Institute, 
the program can offer valuable guid- 
ance to furniture manufacturers, air- 
craft designers, and fire-safety engi- 
neers on such things as determining 
the combustibility of possible furni- 
ture products and in setting standards 
for fire safety in room settings. 
Dietenberger’s program can also 
make furniture flammability testing 
economically feasible for more manu- 


| facturers and fire-safety regulators. 


Full-scale flammability tests are ex- 
| pensive experiments that burn entire 
pieces of furniture and are currently 
| done in only a few places in the world. 
| Data for the Furniture Fire Model is 
measured by a cone calorimeter (see 
photo right), a device invented in 1985 
by Vytenis Babrauskas of the National 
Institute of Standards and Technology 
(NIST) in Gaithersburg, Md. The 
calorimeter generates heat up to 100 
kilowatts per meter squared—the 
temperature of a large room fire—and 
measures the rate at which a small 
sample of material releases that heat. 
The amount of heat the material re- 
leases is important to know because it 
influences the speed of a developing 
| fire and, in turn, the release of smoke 
| and toxic gases. 

To arrive at this burning scenario 
(see illustration above), conservation 


equations—such as those for the con- | 


servation of mass, the conservation of 


energy, and conservation of momen- | 


tum—are used. The program also 
takes into account the properties of 
the furniture specimen as it degrades, 
as well as feedback effects, such as the 
growing thermal radiation produced 
by the soot- and gas-filled upper atmo- 
sphere in the room, 

The Furniture Fire Model can be 
run on VAX minicomputers. Dieten- 
berger is now working to make the 
complex program suitable for 386- 
based personal computers, so that it 


STEVE STANKIEWICZ 


| Although tighter emissions 
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can run alongside and be pack- 
aged with NIST's already re- 
leased room-fire model, called 
Hazard. Hazard predicts how 
fire and gases can spread 
through rooms, using variables 
such as ceiling height, wall and 
flooring materials, and the 
number and placement of win- 
dows and doors. When the Fur- 
niture Fire Model is incorpo- 
rated into Hazard—which 
Dietenberger says could hap- 
pen by this fall—the package 
will help fire protection engi- 
neers predict the behavior of a 
fire in whole portions of a 


building.—Ellen Muraskin 
Smoke signals 


laws for wood stoves went into 
effect several years ago, the 


air-quality picture in many areas is | 


still smoky. To meet federal clean-air 
standards, some communities are fur- 
ther regulating wood-stove and fire- 
place use and even banning fireplaces 
in new construction. In some areas, a 
smoking chimney could earn you a ci- 
tation from a "smoke cop." 

The EPA has found that wood 
burned for home heating is a leading 
cause of air pollution in winter in 
many western cities. Organic com- 
pounds in wood smoke have been 
linked, though not conclusively, to 
cancer, heart disease, and central-ner- 


А computer model 
(left) predicts where 
flames will spread at 
several-second inter- 
vals from a starting 
point (the center of the 
"web" on the chair 
seat). Part of the data 
comes from fabric sam- 
ples burned in a cone 
calorimeter (below). 


vous-system disorders. While wood 
stoves sold after July 1, 1988, must 
meet certain air quality standards 
(“Wood Stoves Must Clean up Their 
Act," Dec. '87], a recent ЕРА summary 
study of more than a dozen wood-stove | 
tests conducted since 1985 shows that 
these stoves are not performing as 
well in the real world as they did in 
the labs. 

Officials in Seattle are considering a 
ban on wood-burning stoves in new 
homes and eliminating more polluting 
types of stoves from existing homes. 
And Missoula, Mont., doesn't permit 
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| AlasCan of Healy, 


COLD CLIMATE 
HOUSE 


By SHEILA SERUP JANSEN 


ermafrost and winters where temperatures often drop to -68°F 
can be a challenge to northern home builders when construct- 
ing economical, energy-efficient housing. Now they have a 
model in the Northern Building Science Centre, which recently 
opened in Whitehorse, the capital of Canada's Yukon territory. 

The Centre meets energy-efficiency standards set by the Canadi- 
an Home Builders Association/Energy, Mines and Resources R-2000 
Program; the B.C. Hydro/Canadian Home Builders Association B.C. 
Quality Plus Program; and the Alaska Craftsman Home Program, ac- 
cording to Wayne Sippola, former executive officer of the Yukon 
Home Builders Association (YHBA). Sippola managed the project 
from its inception three years ago. 

Developed through the Canada Mortgage and Housing Corp., the 
Centre has a monocoque design, one in which the exterior plywood 
sheathing over the wood-frame shell structure bears all or most of the 
stresses, as in an aircraft (see illustration). Designed to withstand 
ground shifts due to permafrost, the building rests on four foundation 
pads laid on the ground, eliminating having to dig into permafrost and 
reducing construction costs by $10,000 or more, says Sippola. (Actu- 
al building costs totaled $123,000.) So far the foundation seems to be 
doing the job: Since it was built on the Yukon College campus, the 
house has settled three inches, but no damage was sustained. 

Two sturdy A-frames resting on the foundation pads support the 
1,000-square-foot ground floor, which is connected to the walls by 
wood I-shaped beams. Adding a second floor could create an extra 
500 square feet. The house is conventionally stick-built with spruce 
plywood and dimensional lumber, reinforced with 20-gauge galva- 
nized sheet steel. 

Double-glazed low-emissivity argon-gas-filled windows from 
Northerm, a company in Whitehorse, have an overall insulative value 
of R-3.6 to help reduce energy losses. Doors are insulated with rigid 
foam to R-14; walls are insulated with fiberglass batts to R-35; and 
ceilings and floors are insulated with fiberglass batts to R-40. A 
high-efficiency propane heater and a 
Venmar heat-recovery system work to 
keep heating costs down. Heat given 
off by the fluorescent lighting also 
helps warm the building. 

Several housing features 
are designed to reduce 
environmental impact. 
For example, a sep- 
tic system from 


Alaska, composts 
solid and liquid 
waste from the toi- 

let and garbage 
disposal into fertil- 
izer and a water 
supply for a lawn 
and garden. The 
fiberglass com- 
posting tank handles 
toilet wastes, veg- 
etable peelings, and 
even bones. Warm air 
drawn through the or- 
ganic wastes aids de- 
composition while water 
vapor and carbon dioxide 
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are vented outside. A gray-water treatment tank recycles waste water 
from the bath, dishwasher, and laundry into water for the lawn. 

The Pearl toilet from Nepon Inc. of Japan uses one cup of water per 
flush. A small air pump produces a chemical foam that covers the in- 
side of the bowl, automatically cleaning it and acting as an odor barrier. 

The Aqua-Flo recirculating bleeder system from Powergrain Manu- 
facturing Co. of Saskatoon, Saskatchewan, prevents water lines from 
freezing during the severe winters. Water is bled from its source, the 
water main, into a sealed 16-gallon container. As it drains into the 
tank, the water absorbs heat from the surrounding air. When the con- 
tainer is full, the warmed water is pumped back at high velocity to its 
source. This scours off ice formed during the bleed cycle. The 45- 
minute cycle maintains a constant flow of water through a single ser- 
vice line and returns water in the system without any loss. 

The house is being used as offices for the Yukon Home Builders 
Association. Soon it will serve as a guide for several planned residen- 
tial houses, says Rob Mason, current president of the YHBA. 


o ___—... 


The monocoque structure enables the Northern Building Science Centre in 
Yukon, Canada, to withstand shifts of the permafrost ground. 


"A" FRAME 


FOUNDATION PAD 


JANA BRENNING 


fireplaces in new homes. Many popu- 


| lous areas in the Northwest also ban 


| wood burning on days when pollution | 


is at high levels. 

"Stoves tested in the lab operate un- 
der ideal conditions," notes Robert Mc- 
Crillis of the EPA. “In the field, instal- 
lation and how the stove is operated 


have the biggest effect on how a stove | 


performs. Public education on the cor- 
rect use of a wood-burning stove is 
part of the current regulations." 


John Crouch of the Wood Heating | 
Alliance, an industry group whose | 
members are manufacturers and re- | 


tailers of wood-burning products, 
agrees that it isn't the fault of wood 
stoves. One Alliance-sponsored study 
conducted in 1989 and 1990 in Kla- 


math Falls, Ore.—which was included | 
in the ЕРА summary—concluded that | 


new stoves that were carefully in- 


| stalled and properly operated pro- 


duced particulate emissions much 
closer to, and in some cases better 
than, EPA standards. 

Fireplace lovers shouldn't abandon 
hope yet either. Technologies used to 
clean up new wood stoves are being 


applied to manufactured fireplaces. | 


Fireplaces that include a secondary 
chamber to burn fuels more complete- 
ly are now under development and are 


| expected to be available from most 
| major manufacturers within a year. 


For a pamphlet on proper operation 


` of wood stoves, send a self-addressed 


stamped envelope to the Wood Heat- 
ing Education and Research Founda- 
tion, 1101 Connecticut Ave. N.W., 
Suite 700, Washington, D.C. 20036. 
—Gene and Katie Hamilton 


| The forever bulb 


Using about the same amount of ener- 
gy as a fluorescent, the induction lamp 


| is a completely new kind of bulb that 


Philips Lighting claims will outlast 
any other. It shines up to 60,000 
hours—six times as long as a fluores- 
cent and 60 times the life of an incan- 
descent bulb. 

"The Induction QL works like an 
electromagnet," says Steve Goldmach- 
er, manager of public affairs for 
Philips Lighting in Somerset, N.J. "A 
high-frequency [2.65-megahertz] ener- 
gy flow is induced by an induction coil 
in low-pressure mercury gas inside 
the bulb," he explains (see illustration 
above). The excited gas molecules cre- 
ate ultraviolet light, which becomes 
visible when it passes through a coat- 
ing on the inside of the bulb of tri- 
phosphor fluorescent powder—identi- 
cal to the inner covering you would 
find in a conventional fluorescent. 
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In a new bulb, current running through wire excites meter PN molecules. The molecules produce 


ultraviolet light, which becomes visible when it passes through the bulbs phosphorescent inner coating. 


Part of the key to the bulb's longevi- 
ty, says Goldmacher, is that it has no 
parts that wear out. "In incandescent 
bulbs, as you heat the filament, bits of 
tungsten burn off. Eventually, one sec- 
tion of the filament will snap." In com- 
parison, after 60,000 hours, the per- 


formance of the induction bulb's phos- 
phors or the electronics in the genera- 
tor may have degraded only 30 per- 


cent of original function, explains | 


Goldmacher. 
Goldmacher says the new bulb will 


be useful in large commercial areas | 
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This home in the village of Hetevilla, Ariz, on the Норі Indian Reservation is powered by solar 
energy, part of a program to bring electric power to rural areas. 


Remoteness, religion, and the desire for 
self-sufficiency are among the reasons 
many Hopi and Navajo villages in north- 
eastern Arizona lack electricity. The Native 
Americans instead often resort to kerosene 
or noisy generators for basic energy needs. 
Now there's a five-year scheme to give 
these villagers and others in rural areas 
electric power from solar systems that use 
conventional photovoltaic panels. 

Funded with state and private-foundation 
contributions and a technology assist from 
Sandia National Laboratory, the Solar Elec- 
tric Enterprise offers free assessments and 
system design for interested Native Ameri- 
cans; each family then buys a basic setup 

| that can be added to later as needed (see 
photo). “We take a conservative approach 
| in assessing what the family wants and 
needs and what it can afford,” says Robert 
Robin of the Hopi Foundation in Second 


like train stations or airports, where 
changing bulbs can be difficult and 
time-consuming. But the bulb’s life 
might seem more lengthy to home- 
owners, because they don't use light- 
ing 24 hours a day. 


The induction bulbs went on sale in | 


Europe in September and could be 


available in this country by late next | 


year for commercial and industrial 
buildings. 


Cooked concrete 


Mesa, Ariz. The price of the systems ranges 
from $1,800 to $6,000, he says. 

Batteries store power for cloudy days. 
"Out here, it's rare to have more than four 
cloudy days in a row," adds Robin. 

Today an estimated 50 Hopi households 
get electric power from the photovoltaic 
panels, but when the Hopi Foundation's 
project is finished, it will include more than 
400 homes. This group will represent the | 
largest development of solar-powered free | 
standing homes in the world, reports PV /n- 
siders Report, a trade magazine. 

While the main goal of the program is to 
supply basic electrical needs, such features 
as solar water pumps, hot-water heating, 
and a design that takes advantage of ther- 
mal mass for heat storage will be covered in 
the next few years, says Robin. Hopi Foun- 
dation Solar Electric Project, Box 705, 


Hotevilla, Ariz. 86030. 


"Curing is a chemical process, and 
in most chemical processes, when you 
heat something up, you speed the pro- 
cess up, explains Brodwin. The mi- 
crowave evaporates entrapped water, 
so microwaved concrete is denser and 
slightly stronger than conventionally 
cured concrete. 

"We use very low wattage—less 
than what you'd normally use to cook 


a potato," Brodwin continues. The | 


| wattage is reduced by placing a large 


Forget popcorn. Morris Brodwin has | 


something new to put in the mi- 
crowave: concrete. 
Brodwin, a professor of electrical 


engineering and computer science at 


| Northwestern's Robert R. McCormick 
School of Engineering and Applied 
Science, has developed a technique to 
microwave concrete to make it cure, or 
harden, faster. 

Brodwin mixes the concrete with 
water and puts the slurry mixture in a 
conventional microwave for 30 min- 
utes. This reduces curing time by up 
to 30 percent. 


58 • POPULAR SCIENCE OCTOBER 1991 


beaker of water in the microwave with 
the concrete sample. 

“Ву experimenting with the amount 
of energy and how long we extend its 
application, the curing time may be 
reduced even further," according to 
Brodwin. 1 

This technology could speed high- 
way repairs; concrete used for resur- 
facing now takes up to two weeks to 


cure naturally. However, placing con- | 


crete in the large microwaving devices 
mounted on wheels (which are used 
today in the resurfacing of asphalt 
roadways), could harden concrete 
within a day or two, depending on the 
concrete mix. The method could also 


be helpful in the manufacture of pre- 
cast building panels, which can't be re- | 
moved from the mold until they are | 
fully cured. 

Brodwin adds that he is only “estab- 
lishing the concept,” with his research, 
but hopes that manufacturers will 
eventually take over. There are no 
current plans for commercial produc- 
tion.— Marcelle M. Soviero 


Stopping chip killers 


While the sophisticated microproces- 
sors used in everyday appliances en- 
able them to be “smarter” and perform 
an amazing variety of functions, they 
also make them more vulnerable. The 
problem is surges—sudden momen- 
tary increases in voltage and current 
—that can damage circuitry. 

Surges from a power plant or a 
lightning strike can cause nuisances 
that range from minor things such as 
clocks that incessantly blink to the 
kind of expensive trouble that comes 
from personal computer or appliance 
microprocessor chips that have literal- 
ly been fried. Plug-in surge protectors 
have been available for many years, 
but now utilities are giving greater at- 
tention to the problem, and there are a 
number of new devices to protect your 
house as well. 

Surges, or spikes, which often last 
only millionths of a second, can occur 
many times a year. Power companies 
are scrambling to improve quality by 
minimizing surges as well as interrup- 
tions, brownouts, dips, and line noise. 
Of course, even if utilities improve 
their own power quality, they can’t | 
help disruptions from accidents such 
as vehicles hitting power poles or from 
lightning strikes. 

You can protect your home electrical | 
equipment with methods that cost just | 
a few dollars, for surge suppressors, to | 
thousands of dollars, for lightning 
rods that protect against a direct 
lightning strike. 

First, make sure that all the wiring, 
plugs, and receptacles in the house 
are sound. In new homes, provide for 
dedicated circuits for computers, 
alarm systems, and entertainment 
centers, Then consider suppressors or 
protectors for individual appliances or 
groups of products. These devices pas- 
sively monitor circuits and can clamp 
the destructive overload and dissipate 
it to the ground within a millionth of 
a second. 

For comprehensive protection, con- 
sider a heavy-duty circuit-breaker- 
panel protector called a whole-house 
surge protector to monitor incoming 
power.—Phil McCafferty 


The use of wood composites in general 
| construction is becoming more common. 
But as the petroleum-based glues used 
in "engineered" lumber. become more 
expensive, researchers are turning to a 
more economical solution: replacing 
some of the chemicals in the adhesive 
| mixes with lignins and tannins, natu- 
ral compounds produced by plants. 
“The primary benefit of using tan- 
nins and lignins [instead of petro- 
leum-based adhesives] is that they are 
readily renewable resources," says Ter- 
ry Sellers Jr, a 
professor at Mis- 
sissippi State 
University's For- 
est Products Uti- 
lization Labora- 
tory. "Unlike oil, 
there will be no 
shortages, and 
this should sta- 
bilize the price of 
housing and fur- 
nishings in the 
long run." 
Lignins and 
| tannins, byprod- 
ucts of the paper- 
pulping process 
and other forest 
products indus- 
| tries, are natural 
polymers derived 
from the core 
and bark of trees 
and tall grasses, 
such as bamboo, 
straw, and sugar 
cane. During pa- 
per pulping, the 
lignins become 
| part of the res- 
| idue material 
that is called 
“black liquor," a 
liquid that is re- 
cycled for indus- 
trial uses. Tan- 
nins, used to tan 
leather, also come from the inner lining 
of pecan shells. 
| For several years, petroleum- 
based phenolic resins have been the 
expensive but safer alternative to 
| urea formaldehyde, the most com- 
mon wood adhesive. In experiments, 
researchers have successfully re- 
placed as much as 50 percent of the 
phenol in phenol formaldehyde with 
tannins and lignins. "Realistically we 
could expect up to a fifty percent 
commercial replacement for products 
such as plywood and wafer board," ac- 
cording to Kendall Pye, president of 


8 years old, 101 proof, pure Kentucky 


Repap Technologies of Valley Forge, Pa. 

A problem that remains: Natural 
resins, like nature, are inconsistent; 
some batches.are stronger than oth- 
ers. Scientists are working to isolate 
and simplify the lignins and tannins 
to make them perform predictably. 
—Suzanne Kantra 


Notes from home 


9 [n what it claims is the first program 


of its kind, the Rainforest Alliance, an | 


advocacy group, has published a list of 
manufacturers that produce "smart 


WILD. 
TURKEY 


wood." Certified companies have tropi- 
cal-timber operations that take into 
account such things as erosion control, 
sustainable logging, and benefits to 
the local economy. Rainforest Alliance, 
270 Lafayette St., Suite 512, New 
York, N.Y. 10012. 

€ NASA recently released the results 


‘True beauty 
comes from within. 
And we have the 


face to prove it. 


KENTUCKY STRAIGHT BOURBON WHISKEY ALC. BY VOL 50.5%. AUSTIN NICHOLS DISTILLING CO. LAWRENCEBURG, KY © 1990 


of a two-year study showing that com- | 
monly used house plants can help > 


clean the air in enclosed experimental 
chambers [“Purify Air the Space-Sta- 
tion Way: With Plants," Aug. '86]. How 
plants will perform in the variety of 
air-quality conditions found in typical 


houses remains to be demonstrated. 
elf you're planning to replace your old, 


inefficient refrigerator, furnace, or other 


large appliance, you might find it useful 
to first read The 1991 Consumer Guide 
to Home Energy Savings by Alex Wil- 


son. The $6.95 soft-cover lists today's | 


most energy-efficient products—includ- 


| ing heating and cooling systems, refrig- 


erators, dishwashers, clothes washers, | 


and more—and provides plenty of tips 
to help save more money by tightening 
your house. American Council for 


an Energy-Efficient Economy, 1001 | 


Connecticut Ave. N.W., Suite 801, | 


Washington, 
D.C. 20036. 

e Want to learn 
still more about 


house more ef- 
ficient? Home 
Insulation, due 
out this month, 
might be a good 
source. Written 
by Harry Yost, 


er who lives in 
Palmer, Alas- 
ka, the book de- 
tails the best 
methods for 1n- 
stalling insula- 


existing home 
under various 
conditions. Us- 
ing illustra- 


you how to in- 
stall it yourself 
or what por- 
tions of a par- 
ticular job you 
can tackle to 
save money. It 
also covers re- 
lated insulation 
topics, includ- 
ing how to 
avoid radon 
problems and insulating water heaters 
and pipes. The book comes in hard- 
cover ($21.95) and soft ($11.95). Storey 
Communications, Schoolhouse Rd., 
Pownal, Vt. 05261. 

eThe 140-page handbook, ASHRAE 
Terminology of Heating, Ventilation, 
Air Conditioning & Refrigeration, de- 
fines 3,700 terms and describes mathe- 
matical and physical principles these 
technologies are based upon. The 
American Society of Heating, Refrigera- 


| tion and Air-Conditioning Engineers 


Publications Sales Dept., 1791 Tullie 
Circle N.E., Atlanta, Ga. 30329; $36. 
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making your | 


a professional | 
home remodel- | 


tion in a new or | 


tions, it tells | 


GOODYEAR WRANGLER RADIALS. BUILT FOR 
GETTING YOU AROUND BIG CITIES. 


Just a few words in Wrangler’s favor: 

Sunsets, sand, hills, rocks, national parks 
and TGIE 

Or, put another way, Goodyear Wranglers 
can make your fun times even more so. 

For one thing, Wranglers are race proven. 
The same tough, steel-belted design that con- 


The Goodyear Wrangler 
contact patch keeps : MF 
you moving. quered the torments of Baja and Barstow is in 


every Wrangler radial. 

In addition, Wrangler 
treads are custom-built for 
exactly the kind of action 
you're into. 

There's the Wrangler MT | 
for the off-roader who'd 
be happy if he never saw 8 we Dee 
pavement again. Goodrem angles are the choice ue drivers 


Plus Wran glers with on- like off-road champion Walker Evans. 
and off-highway capabilities. Wranglers for towing. And quiet 
Wranglers for in town or on the highway. 
And keep one other thing in mind. Goodyear Wranglers 
are picked by the experts. Consistently chosen as origi- g 
nal equipment by top 4-wheel-drive manufacturers 
—€————— [Ый CREE FOr 
TREAD LIGHTLY! Range Rover and Jeep. 


ON PUBLIC AND PRIVATE LAND 
—— M 9 Goodyear Wrangler 


radials. There's nothing like them for getting you 
around—or through—the big cities. 


Toyota SRS 4x4 


Both of these vehicles use Wrangler 
radials as original equipment. 


| Goodye year wins the most | 
An. important tests of all. 


GOOD JY ت‎ 4 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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п Мау 18,1990,a · 
medical doctor 
boarded a British | 
Airways flight ` 
from London to 
New York. Al- 
though Dr. Jim 
Swire's baggage | 
was examined at Heathrow Airport as 
customary, the guards failed to discov- 
er the metal detonator and lump of 
marzipan (a dense, pastelike candy 
that can be used as an explosive imita- 
tor) stuffed in a radio cassette player. 
Swire had constructed his “bomb” to 
closely resemble the one used by ter- 


4 E 


A handful of bomb detection technologies 
is being nurtured in laboratories across 
the United States. But, for the time being, 
the technology 
of terrorism has 
outpaced airport 
security. 

By JUDITH YEAPLE 
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BACKSCATTER X-RAY 


| THERMAL NEUTRON ANALYSIS - 


Юа 


rorists to down Pan Am flight 103 over 
Lockerbie, Scotland on Dec. 21, 1988. 
His motive: to show that security had 
not improved since the Pan Am bomb- 
ing, the incident that killed his daugh- 
ter and 269 others. 

Despite 1,379 deaths from 1975 to 
1989 due to suspected terrorist bomb- 
ings, the vast majority of U.S. and in- 
ternational airports is still equipped 
with the crudest of weapons-detection 
systems—magnetometers (metal de- 
tectors) and X-ray equipment—put in 
place to fend off a previous genera- 
tion's form of terrorism. The guns and 
knives once brought on board for the 
purpose of hijacking an airliner have 
long since been joined by plastic explo- 
sives as terrorist weapons of choice. 

According to the findings of numer- 
ous post-Lockerbie investigations, a 
new approach to weapons detection is 
required. The resulting U.S. Public 
Law 101-604—the Aviation Safety Im- 
provement Act—dictates that security 
efforts must apply not just to carry-on 
luggage but also to checked bags, mail, 
and cargo loaded on commercial airlin- 
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ers. Additionally, standards for judging 
the effectiveness of any given technolo- 
gy must be uniform, and those stan- 
dards must be calibrated to the subtle- 
ty and effectiveness of today's 
terrorists and the technology they 
have at hand. 

The bottom line is that plastic explo- 
sives are nearly impossible to detect. 
They are named “plastic” explosives 
not because of their composition but 
because they are malleable, like putty, 
and can be molded into disguising 
shapes, including thin sheets that slip 
behind the lining of luggage walls. 

Plastic explosives lead a double life: 
When handled, they are remarkably 
stable. In fact, say experts at the 
Bureau of Alcohol, Tobacco and 
Firearms, those used for military pur- 
poses must withstand rifle fire without 
exploding. But in the presence of the 
proper explosive charge, they oxidize 
instantaneously and pack a powerful 
punch: They are roughly 25 percent 
more forceful than trinitrotoluene 
(TNT) and more than twice as power- 
ful as dynamite. It doesn't take much 


HOW TO FIND AN "INVISIBLE" BOMB 


Plastic explosives are organic material. 
Advanced X-ray systems attempt to pry 
more information about organic items 
from bags than conventional systems 
can. One technique sends two X-ray 
beams—one high power, one low—then 
analyzes the characteristics. Another, 


called backscattering, detects both the 
rays that pass through the bag (green) 
and those that bounce back from organ- 
ic compounds within the bag (red). 


some techniques bombard luggage with 
radioactive or electromagnetic probes to 
elicit a response from the specific ele- 
ments that make up explosives. But 
many technologies are still in the labs; 
only thermal neutron analysis has been 
tested at airports. Baggage is enveloped 
in a cloud of low-energy neutrons (red), 
which push the atoms of nitrogen to a 
higher energy level. As they decay back, 
they release a telltale gamma ray (blue). 


Hand-held vapor detectors, or bomb 
"sniffers," suck in air from the surface of 
the luggage. The air sample is then ana- 
lyzed for traces of explosives. Because 
plastic explosives have a low vapor 
pressure, most of them will release only 
tiny amounts of vapor. These machines 
must recognize amounts at least as 
small as one part per trillion (blue); some 
experts believe the machines need to 
detect even smaller amounts. 


ELLIOT BERGMAN 


to cripple a plane. Many experts be- 
lieve the bomb that destroyed Pan Am 
flight 103 could have been as small as 
350 grams, or less than one pound. 


urthermore, plastic explosives are 


oxygen, and an unusually gener- 
ous helping of nitrogen. When 
screened by a conventional X-ray ma- 
chine, they look like other dense non- 
metallic materials, like marzipan. 
Because of these characteristics, 
plastic explosives lend themselves par- 
ticularly well to malevolent actions. 
"From a terrorists point of view, a 
plastic explosives weapon is ideal," re- 
marks James Nemiah, general counsel 
for American Science and Engineering, 
detection systems manufacturers in 
Cambridge, Mass. “Plastic explosives 
are powerful, they're easy to work 
with, easy to hide, and, unfortunately, 
tremendously available." | 
There are only two ways, then, for a 
machine to detect plastic explosives. 
One method imitates the way blood- 
hounds find contraband, by sniffing for 


organic materials made of carbon, 


DUAL-ENERGY X-RAY 


HOW IT WORKS: | 
There are several dual-energy sys- 
tems. One of the most advanced, 
the Vivid Rapid Explosives System, 
uses two X-ray pulses, first a 140- 
kilovolt beam then a weaker 70- 


kilovolt beam. A powerful computer | 


uses the data from the pulses to de- 
termine the mass, density, and 
atomic number of items in the bag, 
then checks them against a data 
base of explosives. The image high- 
l lights a match in red. 
| COMMENTS: 
Some experts question the low-en- 
ergy beam’s ability to penetrate 
thick pieces of luggage. 
STATUS: 
Operational tests of Vivid system 
prototypes are scheduled at U.S. 
and foreign airports later this year. 
Vivid also plans to arrange testing 
with the FAA. 
| MANUFACTURER: 
| Vivid Technologies Inc. in Waltham, 
Mass. 


COST: 
About $250,000 


РЕМА 
HOW IT WORKS: 
The pulsed fast neutron analysis 
(PFNA) system sends high-energy 


neutrons that strike the contents of 
the luggage, producing signature 


gamma rays for elements, including | 


carbon, oxygen, and nitrogen. 
The detector then assembles this 
information into a three-dimen- 
sional image of the suitcase 
contents. 

COMMENTS: 
Because it analyzes gamma rays 
from carbon, oxygen, and nitrogen, 
PFNA should have fewer false alarms 
and greater sensitivity than thermal 
neutron analysis (TNA). The system 
may also be able to screen large 
numbers of bags simultaneously. 
PFNA machines would be heavier, 
slower, and more expensive than 

| TNA. 

| STATUS: 

Experts say prototypes won't ap- 

pear before 1994; installation in 

airport terminals could be years be- 


yond that. 


MANUFACTURER: 


Science Applications Inc. in Santa 
Clara, Calif., and others 

COST: 
More than S1 million 


A BOMB-DETECTION SURVEY 


In June, the Federal Aviation Administration (FAA), in conjunction with 
scientists at the National Research Council, adopted new, classified 
standards for explosives-detection systems. The FAA was required to 
establish such guidelines. 

In 1989, the FAA had mandated that explosive detection systems be 
placed in about 40 airport terminals; at that time, thermal neutron anal- 
ysis (TNA) was the only technique approved—or available. Public Law 
101-604 blocked this mandate, effectively halting the purchase of addi- 
tional ТМА machines until they are proven more effective and efficient. 
The FAA has not yet announced the approval of any technique or ma- 


chine for explosives-detection work under these guidelines.—J. Y. 


THERMAL NEUTRON ANALYSIS 


A wash of low-energy neutrons interact with the nuclei of atoms inside the bag. These 


interactions produce gamma rays specific to nitrogen that the machine detects. The sys- 


tem merges the thermal neutron analysis (TNA) data with an X-ray image and then 


| highlights suspicious items іп the image. 
| COMMENTS: 


The manufacturer claims TNA processes up to 600 bags per hour. The system uses ra- 
dioactive californium 252 as the neutron source. While the manufacturer says this ex- 
posure won't harm medicine, food, or film, the machine is wrapped in thick shielding. 
At ST million and 14 tons apiece, TNA is prohibitively expensive and heavy, say air- 
lines. Moreover, it can be fooled by nitrogen-rich fabrics and plastics, creating a trade- 
off between sensitivity and the false-alarm rate. 


STATUS: 


One TNA system operates at Dulles airport near Washington, D.C. and one at Kennedy 
airport in New York; a third was tested at Miami. Two are planned for San Francisco. A 
unit operates at the UK's Gatwick airport, and another is planned for Heathrow. 


Science Applications Inc.; the FAA plans to evaluate versions by other companies. 


COST: 
$1 million 


BACKSCATTER X-RAY 
HOW IT WORKS: 
The machine sandwiches luggage 
between two X-ray detectors, one 
for rays traveling through the bag 
and one for rays that bounce off, 
or backscatter. Low-atomic-number 
elements—like nitrogen—tend to 
backscatter X-rays. 
COMMENTS: 
The machine displays screens for 
each detector. Suspicious objects ap- 
pear bright white on the backscat- 
ter screen. 
The company is finalizing a fully 
automated prototype that may pro- 
cess 1,000 bags per hour. To sepa- 
rate the bags with suspicious items 
from ones without, it will compare 
each X-ray image with a bag “pro- 
file"—the typical contents for a 
particular destination. 
STATUS: 
Operator-assisted versions have 
been available since 1986. The au- 
tomated version is being examined 
by the FAA. 
MANUFACTURER: 
American Science and Engineering 
in Cambridge, Mass. 
COST: 
$100,000 for operator-assisted 
versions; about $250,000 for the 
automatic version 


COMPUTER TOMOGRAPHY | 


| HOW IT WORKS: 


Imatron's (TX 5000 makes two-di- 
mensional "scan projections" of 
bags, similar to X-ray images, which 
it feeds directly to the system's arti- 
ficial-intelligence computer. The 
computer compares the density and 
composition of the bag's contents 
against a data base of several hun- 
dred explosives. If there's a match, 
the machine orders computer to- 
mography (CT) “slices” of the 
threat, assembles the data into a 
three-dimensional image, and high- 
lights the threat in red. 

COMMENTS: 
Although it wasn't supported by FAA 
funds until a year ago, the system 
was a favorite among National 
Research Council scientists. Some 
bags require 40 or more CT slices, 
which may slow the machine, but 
Imatron claims it meets FAA stan- 
dards for speed. 

STATUS: 
Imatron officials are working to ar- 
range operational testing at air- 
ports; they would use the results to 
perfect the machine's software. 


| MANUFACTURER: 


Imatron Inc. in Foster City, Calif. 


| COST: 


Less than $500,000 


RESONANCE ABSORPTION | 


HOW IT WORKS: 
A beam of gamma rays, in an ener- 
gy range that only nitrogen ab- 
sorbs, strikes the luggage. Those 
rays that aren't absorbed by the 
luggage ore measured by a detector 
on the other side. The machine then 
calculates the location within the 
luggage of nitrogen concentrations. 

COMMENTS: 
Gamma resonance systems could 
require less shielding than pulsed 
fast neutron analysis systems, mak- 
ing them less heavy. Experts believe 
the system would be adequately 
sensitive to detect small quantities 
of explosives. 

STATUS: 
Prototypes could be operating in 
airports by 1994. 

MANUFACTURER: 
Two versions are being developed, 
one by Los Alamos National 
Laboratories in Albuquerque, N.M., 
and one by a team of Israeli 
scientists. 

COST: 
Undetermined 


HOW IT WORKS: 

А mailbox-size collector sucks in a 
10-liter air sample from the bag's 
surface. The collector inserts into a 
four-foot-tall console that mixes the 
air with ozone in a dark chamber, a 
process called chemiluminescence. If 
it produces a weak light, explosives 
аге present. 


| COMMENTS: 


The system detects molecules of ex- 
plosives, not characteristics like in- 
leractions with X-rays. 
Plastic explosives have a low vapor 
pressure, so the sniffer must be 
very sensitive—detecting about 
one part per trillion. 
Screening requires two steps—col- 
lecting and analyzing. Inspectors 
may sample several bags at once. 
The device may be teamed with 
other systems. 
STATUS: 
One method, Egis, is used by the 
U.S. State Department at embassies 
and by German airport security. 
Other sniffers under development 
at Sandia National and Oak Ridge 
National laboratories include super- 
sensitive versions that may detect 
one part per quadrillion. 
MANUFACTURER: 
Thermedics Inc. in Woburn, Mass. 
COST: 
$150,000 for the Egis system 


I 


from boxes or unzipping laptop computers 


FRANKFURT AIRPORT. BOMB SNIFFERS ON THE JOB 


TEET items n move on rin be “sniffed | by the hand-held Egis explosives-detection system. 


The terrorist bombing of Pan Am flight 103 
has been squarely blamed on lax security 
procedures at both Frankfurt Main 
International Airport in Germany, from which 
the aircraft originated, and London's 
Heathrow Airport, where additional passen- 

| gers and luggage came on board, according 
to the 1990 Report of the President's Com- 
mission on Aviation Security. Now, nearly 
three years later, Frankfurt airport has incor- 
porated into its sophisticated security net 
some of the most advanced bomb detection 
technologies available. 

On the typical weekday this past summer 
when | visited Frankfurt airport, some 
100,000 travelers were boarding various 
flights. Many checked their largest baggage 
in the airport's main lobby. Beyond the view 
of the public, some of those bags were ran- 
domly selected for X-ray scanning. Those 
baggage handling areas are patrolled by 23 
dogs trained to detect bombs and drugs. 
Lufthansa airlines, which handles 60 percent 
of the passengers at Frankfurt, employs a 
computerized matching system designed to 
ensure that no checked baggage is loaded 
on a flight without an accompanying passen- 
ger also being aboard. Occasionally, the en- 


the illicit substance itself. The other 
capitalizes on a bomb's high concen- 
tration of nitrogen. Some machines try 
to locate items that are composed of a 
group of elements with approximately 
the same atomic number as nitrogen. 
Others may have the precision to pin- 
point nitrogen atoms themselves. 
A: Thermedics in Woburn, Mass., 
one of the companies that sells 
detection devices, “there are three keys 
to an effective explosives detection sys- 


tem. One, the machine has to have the 
sensitivity to find the concealed explo- 


ccording to John Wood, president 
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tire baggage load will be spread on the tar- 
mac beside an aircraft for passenger identifi- 
cation. Unclaimed bags are not brought on 
board the aircraft. 

As one typical passenger, an American 
college student, proceeds she is interviewed 
at least once by airline or security personnel. 
Then, joining a routine and smooth flowing 
queue at Concourse B, the woman places 
her hard-plastic encased camcorder on the 
X-ray conveyor belt. А security guard studies 
a pair of monitors—one providing a conven- 
tional black-and-white X-ray view of her car- 
ry-on luggage, the second, a more detailed, 
color-enhanced view. Simultaneously, she 
steps through the metal detection gate. 
Another security officer asks the passenger 
to operate the camcorder, in what is known 
as a function test. The theory is that any 
electronic device that does not operate as it 
is supposed to is potentially bomb-laden. 
This particular camcorder is in working order. 

For just about any Frankfurt airport traveler 
carrying an electronic device of any substan- 
tial size (about 3,000 this day), the final se- 
curity procedure is the Egis bomb sniff test. 
The woman joins a handful of other passen- 
gers in the process of unpacking VCR decks 


sive. Two, it must have the selectivity 
to ignore other things in the environ- 
ment." А machine that too often mis- 
takes a wool sweater for a bomb, for ex- 
ample, would bog down airport 
terminals with hundreds of bags inac- 
curately labeled as dangerous. 

"And the third element," he contin- 
ues, “is speed." During peak times, se- 
curity systems face an avalanche of 
600 or more bags per hour. If the sys- 
tem can't keep up, massive delays can 
result. Says one government expert: 
"If we required the installation of a 
draconian system that made people 
show up three hours early to catch a 


from carrying cases for the benefit of three 


security inspectors, each armed with an Egis | 


explosives detector, a 15-inch-long hand- 
held device. 

The inspector begins with a methodical 
wipe-down of the item using an ordinary pa- 
per towel. In the case of laptop computers, 
the lids are lifted to get at the display panels 
and keyboards. Then the guard rubs the par- 
ticular appliance all over with the Egis gun, 
which whines loudly all the while. Finally, the 
guard has the detector "sniff" the paper tow- 
el, which is heated by a "headlight" on the 
gun to encourage the release of molecules. 

The gun is then plugged into a four-foot- 
high console. Within a minute the guard re- 


ceives a green light OK for the camcorder. If | 


the device had detected the chemical signa- 
ture of any of the six common explosives it is 
tuned for, a red light and alarm would have 
alerted the guard who could have called for 
a detailed graphic printout from a laptop 
computer attached to the console. But the 
American traveler's camcorder has passed 
its bomb sniffing test, and the woman pro- 
ceeds to her boarding gate, having been de- 
layed some six additional minutes for the 
Egis sniff test. 

Since the four Egis systems were installed 
at the Frankfurt airport, security personnel 
have gained new confidence. During the 
Gulf war, before Egis detectors were in- 
stalled, 5,000 electronic devices per day 


were delayed. That number has dropped 


now to only 150. 

There are about 20 Egis systems in opera- 
tion in European airports, according to Dr. 
Gregory J. Wendel of Thermedics, Inc., the 
Massachusetts manufacturer of the device. 
There are none at U.S. airports yet, although 
some $13 million in public funds went into 
the development of Egis and related tech- 
nology. The FAA is in the process of devising 


standards for a bomb sniffing technology. | 
Meanwhile, Egis bomb detectors are also in | 


use at overseas U.S. embassies and the 
American Stock Exchange in New York. 

"No one thing is a magic wand," explains 
Wolfgang P. Linke, head security officer for 
Lufthansa who hesitates to proclaim that the 
Frankfurt airport is terrorist-proof. "Indeed," 
admits Wendel, a principal developer of the 
Egis technology, “I could make a bomb that 
could get by Egis."—Fred Abatemarco 


flight to Chicago, that'd be inappropri- 


ate. The bad guys would have won." 


To process baggage that quickly and 
accurately, machines—not humans 
—must handle the lion's share of the 
job. "The concept we're working to- 
ward is security by exception," ex- 
plains one high-ranking FAA official 
who requested anonymity. “The rou- 
tine stuff will be performed by a ma- 
chine. Then, if there is a problem, a 
human will jump in to do what he or 
she does best: deal with the exception." 

Until 1985, the FAA had a research 
and development effort for explosives 
detection, but it was muddling along 


on a budget of about a million dollars 
per year. But two terrorist incidents 
that year were pivotal: the three- 
week-long TWA flight 847 hijacking in 
which a U.S. sailor was killed and the 
bombing of an Air India jet over the 
Atlantic Ocean. As Billie Vincent, for- 
mer head of security for the FAA, ex- 
plains, "Then Capitol Hill began 
throwing money at us." 

With the boost in funds, the FAA 
pursued a few technologies, including 
thermal neutron analysis (TNA). By 
the middle of 1988, the FAA signed a 
contract for the deployment of five TNA 
devices. But these developments didnt 
come soon enough to protect the pas- 
sengers of Pan Am flight 103, which 
was downed just four months later. 

The tragedy turned the nation's at- 
tention again to aviation terrorism 
—and the blatant absence of a reliable 
means to detect these new bombs. 
President Bush named a commission 
that produced a fiery report in May 
1990 charging that “Һе U.S. civil avi- 
ation security system is seriously 
flawed and has failed to provide the 
proper level of protection for the trav- 
eling public. This system needs major 
reform." The report added, "Only a 
massive effort now will bring our tech- 
nology ahead of the destructive de- 
vices of terrorist adversaries." 

Another report, written by the 10- 
member National Materials Advisory 
Board of the National Research 
Council, recommended technologies for 
priority funding. Among the board's fa- 
vorites: improved X-ray explosive de- 
tection systems and bomb "sniffers" as 
well as TNA and gamma resonance ab- 
sorption, which both use state-of-the- 
art physics to spot nitrogen. 

According to Public Law 101-604, 
the FAA must complete "an intensive 
review of threats to civil aviation." 
This includes types, amounts, and 
configurations of explosive materials 
that could damage an aircraft; those 
that could be detected by existing or 
"reasonably anticipated" detection 
technologies; and future detection 
technologies. Furthermore, the FAA 
must “develop and have in place [by 
November 1993] such new equipment 
and procedures as are needed to meet 
the technological challenges presented 
by terrorism." 

Ultimately, aviation safety is a 
shared responsibility between the 
FAA, the air carriers, and the FBI, 
which analyzes and monitors poten- 
tial threats. The FAA dictates the 
standards for luggage and passenger 
screening, but the job itself falls on the 
shoulders of each airline carrier. 

FAA officials hope to create lists of 
technologies deemed appropriate for 
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Imatron's computer 
tomography system 
is a spin-off of medi- 
cal technology. The 
three-dimensional 
image that it | 
creates highlights | 
explosives in red. 


Nitrogen-de- 
tecting informa- 
tion culled by 
thermal neutron 
analysis is com- 
bined with an 
X-ray image for 

` this picture. The 
explosives are 
tinted red. 
While the ma- 
chine is de- 
signed to clear 
bags automati- 
cally, the image 
aids the opera- 
tor in assessing 
possible false 
alarms. 


Backscatter systems produce a traditional X-ray image (left) and a complementary backscatter one 
(right), which reveals an explosive as a white rectangle in the lower right-hand corner. 
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this past June was the largest та 


ever, with a record number of 


The 39th biennial Paris Air Show 
exhibitors—approximately 
1,700 from 38 countries. Yet, 

. only months before, concerns 
about the Persian Gulf war and 
d worldwide recession 
threatened to scuttle the show. 
The aerial demonstrations at Le 
Bourget Airport were 
constrained. But the Allied air 
victory over Iraq stirred the 
curiosity of nearly a half million 
visitors anxious to see the 
aviation technology and designs 
that promise faster-, higher-, 
farther-flying planes of the 
future. Here is a sampling. 


| By FRED ABATEMARCO 
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lt was a command performance at a tender 
age. After only six brief test flights, the sole 
prototype of this next generation Franco- 
German attack helicopter made its air de- 
but during the show's opening day. Why 
the risk? Eurocopter International G.I.E. 
has a lot riding on the Tiger. It will compete 
with the Boeing-Sikorsky RAH-66 | 
Comanche being developed for the U.S. | 
Army [What's New," Aug.]. The two-seater - 


Tiger will include advanced night-vision, - 
navigational, and fire-control electronics. 


WITT/SIPAPRESS —— 


MARIO FERRO 


ho needs a $40 million 12- 

passenger supersonic jet? If 
at least 100 corporate customers say “1 do" 
soon, Gulfstream Aerospace Corp. and its 
Russian partner, the Sukhoi Design Bureau, 


will roll-out the newly reconfigured twin- 


engine Mach 2 SSBJ hy 1997. 


rized a brief, by-popular-demand demonstration Tight before the show pap dies 


A NOGUES/SYGMA 


School children came in droves over the weekend to gape at /'avion furtif, America's | | 
F-117A, centerpiece to a panoply of Desert Storm air veterans that were on display. Other | | 
stars of what the French call Le Tempete en Desert, included A-10 Warthogs, Apache heli- | | 
copters, A-6 Intruders, and coalition fighters ranging from U.S. Strike Eagles to British | 
Tornados. None were scheduled to fly. France's Mirage 2000 was the only military “go-fast” | 
to perform each day. But acclaim for the stealth fighter was such, that the Pentagon autho- | 
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According to the earliest development | 
schedule, the Eurofighter (EFA) should | 
have made its inaugural demonstration | 
flight this year in Paris. But the 21st | 
century fighter designed by a consor- | 
tium of aerospace manufacturers from 

Italy, Germany, Spain, and Britain, is 

about a year behind. So much for devel- 

opment by committee. The lifeless full- | 
size mock-up on display merely sug- 
gested the multiple-role warbird's agility 
and stealthiness. The first prototypes, 
which will make extensive use of car- 
bon-fiber composites, glass-reinforced | 
plastics, and other advanced materials | 
such as aluminum-lithium alloys and ti- 
tanium, should be ready for flight next | 
year. Progressing on schedule is the | 
EFA's power plant: the EJ200 engine | 
(below), which has undergone 500 | 
hours of successful benchmark tests. | 
The EJ200 is small, lightweight, and | 
boasts a high thrust capability in the | 
20,000- to 23,000-pound class. It 

should be suitable for a wide variety of | 
single- or twin-engine combat and train- | 
er aircraft applications. 


| DEUTSCHE AEROSPACE 


| 
s if Paris's intermittent summer rainstorms weren't enough, 
W Canadair’s CL-215T dumped thousands of gallons of water on Le 
| Bourget to demonstrate its air-to-ground fire-fighting capabilities. In addi- 
| tion to a new pair of piston-engine-replacing turboprops, the upgraded am- 
phibian sports winglets, finlets, and a larger capacity— 1,300 
gallons—four-tank system for water or firefighting chemicals. If not the 
most graceful, the big orange bird was clearly the most colorful aircraft on 
display. The province of Quebec and the Spanish air force will be putting 
| these water bombers in service this year. 
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^ ie d'études spatiales 


xocet missiles for ships, 
combat aircraft, and | 
coastal batteries will be re- 
placed beginning in 1995 
with the new fire-and-forget 
ANS supersonic antiship mis- 
sile. Propelled by a high-den- 
sity liquid-propellant ramjet, 3 
this nearly 2,000-pound | | 
cruise missile has a 
range of approximately |" 
124 miles. | 


WITT/SIPA PRESS - 


| A full-scale mock-up of the European Space Agency's (ESA) Hermes space plane stood 

| asatestament to the pan-European quest to become a space power in the coming centu- | 

| ry. Designed for launch into earth orbit aboard an Ariane 5 booster rocket, the 16.5-ton, 

| nearly 43-foot-long Hermes will be capable of autonomous commercial missions, scientif- 

| ic experiments in conjunction with ESA's Columbus space laboratory, and space station | 

| docking. Hermes has a three-crew-member cabin equipped with an ejection system for 
emergency use. A 1995 launch date is envisioned for the aircraft. 


guns DO "ошен. Н" optics and other video 

EET „ 9 | imaging technology combine with 

TEE p^ | | head position sensors іп the ultimate 
pr^ “smart” helmets. The result: Pilots 

T have an always available display of 

flight performance, navigation, and 

fire control. Sextant Avionique has cre- 

ated a variety of designs for these 

| airborne man-machine interfaces, 

| which are suitable for either fixed wing 

| or helicopter aircraft. 


| 
| 
| 
| 
| 
| 
| 
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A. NOGUE 
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Sea 


D try to make this contraption 
‘at home, kids. But if you're seri- 
ous about paragliding, some schools 


are now offering lessons with this E RE dE П EE m e Wc ves gm z at 
С ЕТЕТ | The twin-jet A-40 atross is a Russian flying boat going through a c WU of life. 
19-horsepower motor = back | Originally designed for anti-submarine warfare and never shown publicly outside the 
pack. The Solo 210 weighs nearly 45 | Soviet Union, the 138-foot wingspan amphibian is to be adapted for commercial, general, 
pounds, but can help you sail aloft at and civil aviation duty. The prototype shown in Paris will find a useful life with the Russian | 
navy as a search and rescue craft. A scale model of a smaller Albatross derivative, the Be- | 
better than 20 mph. Steering, climb- 200, is being touted by the Beriev Design Bureau as а flexible-use 68-passenger sea- | 
ing, and descending are controlled | plane, e converted to handle up to eight tons of cargo. | 
with brake and throttle maneuvers. J EIS е Ел TET жые FECERANT ьан =! 
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Developed for high-altitude, long-en- 
— | durance flights, the 103-foot wingspan 
: dec Egrett 11 is an all-composite turboprop that 
will shortly go into production at Grob 
Aerospace Co. in Mindelheim, Germany. 
Designed in collaboration with the Dallas- 
based electronics manufacturer, E- 
Systems, Inc., the spy plane can be outfit- 
ted with a 2,000-pound instrument and 
sensor package to serve as a bargain- 
basement alternative to satellites in a vari- 
ety of missions, such as border or military 
surveillance (left), drug interdiction, or envi- 
ronmental studies. 


E | 


he biggest, slowest, and least 

agile of the Soviet MiG fighters 
provided a rare and revealing view 
of its super-snooper character. The 
MiG-31 Foxhound shed its nose cone 
to reveal a look-down, shoot-down 
phased-array radar—Flashdance, 
as it is known to NATO—that 
tracks multiple targets with a 185- 
mile search range. The interceptor's 
missiles were in full view. 


AVIATION WEEK & SPACE TECHNOLOGY 


BOCCON-GIBOD/SIPA PRESS 


Who says you can't teach an old heli- 
copter new tricks? A uniquely aerobatic 
circa 1985 Sikorsky H-76B Eagle heli- 
copter, whose rotor tail was grafted 
with the high-thrust eight-blade Fantail 
system, performed some of most 
startling aerial demonstrations of the 
show. The Fantail will eventually be 
employed on the RAH-66 Comanche, 
but it was only shown in a life-size 
wooden model. Showing off the Fan- 
tail's ability to support the extreme turn- 
to-target maneuvers that will be re- 
quired for the Comanche's air-to-air or 
air-to-ground encounters, the Sikorsky 
demonstrator performed 90-degree 
snap turns in less than three seconds 
and high-speed backward and side- 
ways flight maneuvers. 


now-you-see-it, now-you-don't participant, the latest 
| version of Dassault Aviation’s Rafale jet fighter made 
a ceremonious opening-day flight—and then went back to its test 
site. The single-seat СОТ, which made its maiden test flight only 
weeks earlier, is destined to be the French military’s answer to the Euro- 
fighter by 1997. It’s powered by two Snecma M88 turbofan engines. 
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ohn Koza, a computer science оп the computer screen, symbolic ants 
professor at Stanford Univer- randomly scurry about, groping for 
sity, watched a thirty-foot-long “ооа” represented by black squares. 
trail of ants devouring a beetle What makes Koza's software unusual 
near his home in Los Altos is that the program itself evolves, 
Hills, Calif. The ants marched gradually becoming more efficient. 
back and forth for about two The ants’ random groping becomes ef- 
days until the beetle vanished. fective searching. 

Instead of grabbing a can of Raid, The technique Koza used, called ge- 
Koza crafted a computer program that netic programming, is a branch of 
simulates ant behavior when locating computer science inspired by biology. 
food sources. In a Pac-Man-like maze Genetic algorithms, or step-by-step 
rules for solving problems, hold great 
promise for programmers, engineers, 
economists, and investors. “There 
were very few working real-world ap- 
plications,” explains Lawrence Davis, 
a consultant at Tica Associates in 
Cambridge, Mass., and author of 
Handbook of Genetic Algorithms. 
Genetic algorithms had “been a class- 
room discipline for twenty years, and 


| theyre now beginning to move into 
| | the real world," he says. Davis thinks 
| that in about a year there will be 
many more applications of genetic 
programming under way. 
Koza believes genetic algorithms 
| are gaining popularity because paral- 
lel computers are now becoming more 
accessible. These computers contain 
numerous processors that rapidly 
| solve problems that have been divided 
| into segments. “This is an inherently 
parallel process,” Koza says, referring 
| to the formation of perhaps two thou- 
sand subroutines in a genetic algo- 
rithm sequence. "If I had two thou- 
sand processors here, I could evaluate 
| each one of them on a separate proces- 
| | | sor and get the answer to the whole 
| next generation in one-two-thou- 
sandth of the time that I'm spending 
now on a traditional serial computer." 
Genetic algorithms mimic Darwin- 
ian principles of natural selection. 
| According to Koza, mathematical 
| | problems can be solved by manipulat- 
ing strings of instructions the same 
way that chromosomes manipulate 
DNA. The process involves a complex 
search that combines blind groping 
Computer programs that borrow with precise accounting. 
Koza recently received a patent for 
. genetic algorithm software that can 
from Mother Nature to modify tackle extremely complex tasks, such 
as recognizing images fed into com- 
. puters from TV cameras or predicting 
themselves are tackling problems economic trends. Such software can 
test thousands of different programs 
and link those that work best. The 
once thought too complex to solve. goal is to allow computers to develop 
their own software and teach them- 
selves the best way to carry out their 
assigned tasks; call it survival of the 
fittest computer programs. 
Programmers would love to be able 
to tell computers what to do without © 
telling them exactly how to do it, Koza = 
explains. “The way it's done in nature, $ 


By MICHAEL ANTONOFF 
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ware that Wittmayer uses can be pur- 
chased over the counter and run on a 
Macintosh microcomputer as an acces- 
sory to a spreadsheet program. The 
spreadsheet add-in, Evolver from 
Axcelis, Inc. in Seattle, is attached to a 
version of the spreadsheet Wingz from 
Informix Software in Menlo Park, 
Calif. Axcelis promises versions of 
Evolver to be used on IBM personal 
computers with Microsoft's Excel 
spreadsheet and with Microsoft 
Windows. 

To help him write an expert system 
for the Professional Coin Grading Ser- 
vice (PCGS), a Newport Beach, Calif., 
company that rates rare coins for col- 
lectors, programmer Louis Crain 
turned to Evolver. Crain lead a team 
that developed the PCGS Expert, an 
integrated system that takes video im- 
ages of coins, compares them to im- 
ages stored in a data base, and grades 
the coins. The system looks at various 


LEARNING FROM ANTS: A RANDOM SEARCH FOR FOOD | 


Symboli ants (colored squares) locate food (blue squares) and — is it back to their бй (the red — nÜ алаа на ра trail — Е 


aspects of each coin such as color, lus- 
ter, and scratches, and is able to assign 
a numerical value to it. 

According to Crain, because there 
are tens of thousands of possible com- 
binations involved in judging the value 
of a coin, his goal was to match the lev- 
el of agreement amongst a group of hu- 
man experts. "The correlation of these 
variables among the best coin experts 
is ninety-three percent," he says. "We 
knew we were done when the figures 
our system came up with correlated to 
within ninety-three percent agreement 
with the experts." 

Crain used Evolver when the rela- 
tionships of coin features weren't 
straightforward. He wrote a spread- 
sheet based on the expert evaluation of 
255 coins. Twenty-three measure- 
ments for each coin were taken and 
penalties were assigned to certain fea- 
tures. "You build a fairly complicated 
spreadsheet. It's an interactive pro- 


cess, since you keep going back to the 
human experts. The experts aren't 
used to thinking in quantitative terms. 
I want them to use words like '4.2, but 
they would pick up a coin and say 'this 
guy strikes you in the face.' " 

Evolver runs in the background of 
the spreadsheet, trying different com- 
binations of values. Those that deliver 
the best results are combined to pro- 
duce the next generation, and the best 
in that group combine to produce a 
third generation, and so forth. 

{5 more abstract problems. David 

Burmaster runs Alceon Corp., a 
Cambridge, Mass., consulting compa- 
ny hired to project health risks for a 
population situated near a toxic-waste 
site in Holbrook, Mass. The study, he 
says, had one foot in engineering and 


another in toxicology. He needed to 
come up with a mathematical function 


enetic algorithms can also tackle 
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When computer scientist John Koza observed some ants gathering 
food, it inspired him to simulate the incident on his computer screen. 
Koza's software provides a graphic example of applied genetic pro- 
gramming. The screen looks like a giant crossword puzzle—the black 
| boxes representing food. His computer program displays symbolic 
ants wandering around to find food. Genetic programming enables the 
ants to convert random searching into efficient searching. 
| Early generations of the program are deemed unfit because the ants 
fail to follow the trail for food. One program sends an ant off in a linear 
direction never to retum to the screen; another ant succumbs to an 
endless loop. A few of the programs, however, enable the ants they 
guide to find some of the food, and pieces of their codes are linked to- 
gether and combined to create new and improved programs. Many 
generations later, a program results in which an ant successfully nego- 
tiates the trail, finds all the food, and survives. 

Koza's next step was to write a program for a colony of ants in which 
20 ants all follow the same instructions. Piles of food are scattered 
about the maze. Koza explains, “What happens in nature is not that 
there's a supreme ant that gives the troops written orders to go one 
hundred yards northwest," he explains. "The ants don't communicate 
directly at all. They just wander around looking for food. When they 
stumble into food, they pick it up. They know how to get back to the 
nest. They have good navigation. They drop a chemical called a 
pheromone as they go back to the nest carrying food. Other ants wan- 
dering around know that whenever they sense the pheromone they 
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should follow that trail and they'll find food at the end. Then as they 
come back, they sprinkle more of these chemicals, so that a trail of 
chemicals gets established. So now you have ants at a picnic." 

The ants are programmed to be on the lookout for food, following a 
hierarchical set of instructions. In the syntax of computer language, if 
they see food, they grab it, go back to the nest, and drop the 
pheromones. If they don't see food, their second priority should be to 
look for pheromones, because if they see them they can do a lot better 
than if they search randomly. They can follow pheromones up to the 
food and then go back to the nest. The third priority is: If they don't see 
either of the above, they should wander about in a random search. 

What can man leam from ants? There are many problems that have 
no easy answers. Researchers may be forced to hunt for significant 
data, searching randomly for information across all quadrants of a 
three-dimensional graph, for example. They sometimes come up with 
partial solutions—they find part of the food or a particular peak in a lo- | 
cal area of the graph. But until the advent of the computer, there were 
not enough scientists or man hours to go about exploring the land- 
scape with the determination of ants. With these new tools, though, it's 
now possible to create a program that optimizes a search process and 
comes up with solutions that may not be perfect but are good enough. 
Meantime, it's no great leap of the imagination to picture robots on the 
moon gathering up rock samples. "How do they go about concentrat- 
ing on the areas of the moon that they want?" asks Koza. Let the ge- 
netic algorithm worry about it.—M. A. 


through natural selection and survival 
of the fittest, is to pick out the organ- 
ism that does a job well." (See How 
Genetic Algorithms Work.) 

Genetic algorithms were invented in 
1975 by John Holland at the Univer- 
sity of Michigan as part of his research 
in artificial intelligence. Holland hy- 
pothesized long strings of digits analo- 
gous to genetic codes. Koza coined the 
term "genetic programming" to reflect 
his application of Holland's genetic al- 
gorithms to software development. 
"Instead of reading a population of 
hundreds or thousands or tens of thou- 
sands of strings,” Koza explains, “we 
would read whole computer pro- 
grams.” The new patent covers a spe- 
cific approach to mating programs in- 
spired by the way male and female 
chromosomes combine during sexual 
reproduction. 

Instead of splicing the zeros and 
ones of computer language, Koza com- 
bines whole subroutines—parts of pro- 
grams that perform specific functions. 
He is partial to the LISP (List Proces- 
sor) programming language, which 
can be displayed like branches of a 
tree. A branch, or subroutine, from one 
program can be grafted onto another. 

The computer starts with a list of 
operations it can carry out, such as 
manipulating a list of variables, 
adding, and subtracting. It’s then in- 
structed to mix these operations and 
variables into many programs and to 
test each program for its ability to 
solve a particular problem. 


Engineers at General Electric wanted to de- 
sign a more fuel-efficient jet engine. In a 
time of escalating fuel costs, refinements 
that reduce engine fuel consumption by 
even one or two percent create a competi- 
five edge. They designed a hybrid program, 
part expert system, part genetic algorithm. 


$ 
Y 


Computer scientist John Кош surveys mutating generations of symbolic onts refining 


The first generation of programs is 
almost useless, but some show signs of 
effectiveness, which can be refined. 
The next step is to isolate the pro- 
grams with potential and mate them. 
This is accomplished by copying the 
subroutines of those programs and 
grafting them onto other programs. 
The computer tests the new set of pro- 
grams and again mates the most suc- 
cessful ones to create a new generation 
of software. 


hile this seems like esoteric 
М: genetic algorithms аге 

proving useful in solving prob- 
lems requiring hundreds of thousands 
of choices. The technique is already be- 
ing used at the General Electric Corp- 
orate Research and Development Cen- 
ter in Schenectady, N.Y. GE engineers 
faced the task of designing a more fuel- 
efficient jet engine. Refinements that 
reduce engine fuel consumption by 
even one or two percentage points 
have a competitive edge in a time of es- 
calating fuel costs. 

David Powell, a GE computer ana- 
lyst, says that he and his colleagues 
were able to use the genetic algorithm 
technique in their engine design for an 
upcoming Boeing 777. Powell claims 
the genetic algorithm system made the 
engineers ten times more productive 
on the design project. "We couldn't 
have afforded to do the thousands and 
thousands of design permutations oth- 
erwise," he says. 

The GE team collaborated with the 
computer science department at Rens- 
selaer Polytechnic Institute in Troy, 
N.Y., to develop software called En- 
gineous for proprietary use at GE. The 
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supercomputer-based Engineous pack- 
age is a hybrid containing both genetic 
algorithms and expert systems (soft- 
ware that summarizes the know-how 
of specialists). To Michael Skolnick, an 
associate professor at Rensselaer who 
worked on the project, genetic algo- 
rithms were a way to explore design 
options broadly but within the precise 
parameters of an expert system. This 
combination makes the Engineous 
software more flexible. 

Optimum aircraft engine design 
isn't the only application of genetic al- 
gorithm software. Before a microelec- 
tronic chip 1s permanently etched into 
silicon, for example, it can be simulat- 
ed in a computer. Circuit patterns for a 
microprocessor can be laid out and 
joined in millions of ways. Designers 
are more effective if they can use pro- 
gramming tools that identify the most 
efficient patterns. 

At McAlpine R & D Corp., a Port- 
land, Ore., company that designs in- 
tegrated circuits, vice president and 
co-founder Woodrow Wittmayer simu- 
lates chips that don't yet exist. Witt- 
mayer uses a program that can design 
a better chip by generating a series of 
chips and testing them against a 
benchmark. He likens a genetic algo- 
rithm to fishing. “If there are no fish 
out there, it continues to cast until it 
finds a better place to fish." What 
makes this kind of optimization differ- 
ent from traditional ones, he says, is 
its adaptability. “It doesn't get caught 
in a local area when it bumps into a- 
corner. It’s smart enough to turn 180 
degrees and try something new.” 

Unlike the one-of-a-kind Engineous 
package, the genetic algorithm soft- 
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describing people who breathed or 
might come into contact with haz- 
ardous substances. | 

This was “ап extraordinarily robust 
problem," he says, "that normally 
would have required a $100,000 pro- 
gram running on a mainframe, and 
then we still might have gotten the 
wrong answer. Evolver got us out of 
the woods," he says. Studies on toxic 
contamination up until then were 
based on assumptions that all men 
were the same height and weight, as 
were all women. "This was too simpli- 
fied to be an accurate estimate of what 
exposure these people might receive 
living in that area." 

Burmaster says that by posing the 
problem in Evolver and letting the 
spreadsheet crunch the numbers, he 
produced the function that had eluded 
him for a year using conventional soft- 
ware. ^We can now use the result in 
other calculations, and our work will 
be far more practical when doing 
health-risk assessments for hazardous 


waste sites," he says. 
T» at genetic algorithms for 
economic forecasting, evaluating 
credit risks, and even staying one step 
ahead of the customer. Terry Benz- 
schawel, assistant vice president at 
Citicorp Credit Services in Long Island 
City, N.Y., has built a model for predict- 
ing fraud in a customer's Visa or 
Mastercard portfolio. ^We can tell if a 
card was stolen even before the cus- 


he financial community has been 


PCGS Expert is an integrated system that 
captures coin images with a video camera, 
compares the images to those stored in a da- 
ta base, and grades the coins. Judgments 
correlate with experts to within 93 percent. 
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HOW GENETIC ALGORITHMS WORK 


Genetic algorithm programs evolve with this 
sequence: Start with a random selection of 
programs, or individuals. An individual can 
consist of a simple string of zeros and ones or 
a more complex sequence of rules, concepts, 
or functions. Crossover and reproduction oc- 
curs (right). Splicing pieces of code randomly 
between individuals to make a new generation 
of programs introduces small mutations or ran- 
dom changes in some of the survivors. This 
generates diversity in the population. The soft- 
ware then unleashes individuals from this new 
generation against the problem at hand and 
measures their fitness, or level of performance 
in solving the problem. They survive in propor- 
tion to their fitness. This mirrors biological com- 
production, and the unleashing of individuals 
until the survivors converge on a solution. 

Its no accident that the language of genet- 
ic algorithms is peppered with biological 
terms such as mating, genes, reproduction, 
fitness, and survival. The algorithms are a 
computer-based problem solving technique 
| that borrows from Darwinian evolution. 

Nature's evolutionary process can be 
thought of as a giant parallel-processing 
computer, in which each organism is likened 
to a particular program striving for success. 


bius арке ыры rel س‎ | | 
ware after new sections are added and tested. 


In nature, success equates to problem solving, such as when a moth species evolves cam- 

ouflage, thus avoiding being eaten by predators. Each organism's strategy embodied in its 
genetic information either survives by successful reproduction or dies out. Mating ensures a 
mix of strategies so that chance combinations of successful strategies will develop even bet- 


ter and perhaps different solutions to survival. 


Nature does a goed job solving real world problems in this way because it can handle noise 
in the environment. Real world problems, after all, are usually a mixture of irrelevant (noise) 
and relevant data. Often, the noise is greater than the relevant data. The evolutionary pro- 
cess is always changing, modifying, and finding new solutions as well as adapting to a 
changing environment. Similarly, genetic algorithms leam and adapt. The algorithms сап deal 


with poorly defined problems. 


Though nature's evolutionary process is relatively slow and difficult to apply to manmade 
| problems, genetic algorithms manage to mimick evolution by shortening the biological cycle. 
| Birth, reproduction, and survival are all compressed into millions of instructions per second. - 

The problem-solving process of genetic algorithms is unperturbed by changes in data or 
small changes in the problem. It is adaptive and explores a variety of methods so it won't be- 
come locked into a solution technique that might thwart even an expert. 

Genetic algorithms are inherently parallel processes: They are a natural fit for parallel-pro- 
cessing computers that break problems into segments for solution. Parallel machines are re- 
liable because they're less sensitive to hardware glitches and data changes than аге serial 
computers. Networked computers are also a form of parallel processing, since each machine 


can simultaneously test an algorithm.—M. A. 


tomer reports it stolen," he explains. 
The model is based on the card holder's 
pattern of activity. If he buys a new car 
with the card or uses it in a flurry of 
purchases in places he hasn't frequent- 
ed before, Benzschawel can apply his 
classification software and, if the pro- 
gram produces a red flag, assume that 
the card is being used fraudulently. 
Genetic algorithms can also fine- 
tune information coming from a seem- 
ingly chaotic environment, which 
helped a U.S. Navy shore-based listen- 
ing station to refine its sonar detection 
system. David Montana, a scientist at 
Bolt, Beranek and Newman Inc., a 
consulting company in Cambridge, 
Mass., had already written a detection 
algorithm. Using a genetic algorithm 


program designed by a former co- 
worker, Lawrence Davis, Montana op- 
timized the sensitivity of a rule-based 
system for detecting sonar signals and 
their point of origin. 

Sonar signals carry a lot of back- 
ground noise from the ocean. Graph- 
ically, on a display screen, this trans- 
lates into a mountain range with many 
peaks. А conventional optimization 
program might get stuck on a local 
peak, while a genetic algorithm is able 
to search across the whole range, sepa- 
rating noise from useful information. 
"Its fairly effective at not getting 
stuck," Montana says. "It searches 
over these very complex spaces, and 
comes up with something that's a pret- 
ty good solution." 
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We uncomplicated high efficiency. 

When we designed the Ruud® Deluxe 90 Plus® gas furnace, we could have loaded it with a lot of fancy - 
. gadgetry. But we didnt. 

We could have included unnecessary components. But we didnt. 

Because 100 years of experience in providing comfort products has taught us that quality construction and 
fuel-saving features are the things that really count. 

The result is a high efficiency gas furnace so unique, the heat exchanger is not only patented but also has a 


limited lifetime warranty. >. 


Naturally, the Ruud Deluxe 90 Plus uses natural gas. It's clean. Its comfortable. It's 


economical. And it comes from right here in America. ТАЙЫЙ 
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| very Saturday, Sunday, and 
holiday, thousands of revel- 
ers in Jakarta, the steamy, 
teeming capital of Indo- 
nesia, throng to Taman 
Mini Park. Since 1989, 
100,000 of them have trav- 
eled on a three-car un- 
manned people mover that glides 
along a two-mile elevated track in an 
endless loop, circling a lagoon dotted 
with islands. 

So far, no surprises. Many fair 
grounds and theme parks have people 
movers. But this one is unique—it 
runs on air. 

It's called Aeromovel, and its devel- 
oper, Sur Coerster of Sao Paulo, 
Brazil, claims that it improves the 
safety and economy of people movers. 
The first Aeromovel, a 3,200-foot-long 
pilot project, was built in 1987 in Sao 
Paulo. The Sur Coerster group is now 
designing another system to run for 
six miles along Sukumvit Highway, a 
major downtown artery in Bangkok, 
Thailand. 

Lee H. Rogers, a Baltimore-based, 
much traveled transportation consul- 
tant, is promoting the use of Aero- 
movel for commuters in the Wash- 
ington, D.C.—Baltimore area and other 
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cities. The basic concept for Aero- 
movel, he explains, is simple and de- 
ceptively low-tech. The cars roll on 
steel rails supported on an elevated 
concrete guideway. Underneath the 
rails is a box-shaped, hollow, concrete 
air duct 39 inches on a side. This air 
duct is fed by ground-based external 
blowers. The pressure they generate 
provides the driving force by acting on 
two square propulsion “sails.” The 
sails hang from the front and rear of 
the cars and fit comfortably into the 
air duct. 

Although the blower pressure is 
very low—only 2 pounds per square 
inch—the total thrust it exerts on 
the 1,600-square-inch surface of the 
sail is a hefty 3,200 pounds. If one 
blower is used to suck air from the 
portion of the duct directly in front of 
the leading sail, the thrust is dou- 
bled, and a top speed of 50 mph is 
possible, Speed, acceleration, and de- 
celeration at stations is controlled by 
regulating the blowers’ output and 
by opening and closing air valves 
along the system. 

A typical Aeromovel line is divided 
into a string of elevated guideway sec- 
tions, each served by individual blow- 
ers. As a car passes 
over a given section it 
can be isolated from 
the rest of the circuit 
by large flap valves 
that block off a length 
of air duct. Electric 
blowers, capable of 
moving 50,000 cubic 
feet of air per minute, 
and their distri- 
bution valves are 
housed in sound- 
proofed 20-foot mod- 
ules; motor speed 
and valve operations 


Aeromovel in Jakarta, Indonesia. 


are regulated by a central computer- 
ized control system. 

Rogers explains the process: “A ve- 
hicle’s approach to the station is sig- 
naled by a track-side sensor. As it en- 
ters the guideway section, a flap valve 
seals off the air duct behind it, and the 
downstream blower revs up to com- 
press air against the trailing sail. If 
extra power is needed here, the isola- 
tion valve at the far end of the section 
also closes, and the upstream blower, 
with valves set for negative pressure, 
draws the leading sail forward.” All 
this is computerized. 

As cars near a station, they are first 
slowed by opposing air pressure like- 
wise programmed into the system 
and are finally stopped by hydraulic 
disc brakes on all the wheels. For 
brisk acceleration away from a stop, 
power is boosted by applying double- 
ended, push-pull air pressure until 
normal cruise speed is reached. 

The Jakarta system, with its three 
80-foot-long cars, has six stations and 
includes sharp 90-degree curves and 
a section with a 10 percent grade. 
That grade is manageable uphill, 
says Rogers, even though the cars’ 
path currently runs downhill over 
that section. Two of 
the stations have no 
blowers, three have 
one blower, and one 
station has two 
blowers, one to 
push, one to pull. On 
that stretch, the 
cars zip along at 42 
mph. On the rest of 
the loop, they amble 
at a sightseeing rate 
of 12 to 15 mph. 

To explain why 
this system sharply 
lowers costs, Rogers 
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This pilotless people 
mover uses air power- 


for safety, reliability, 
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compares it to another simple, economi- 
cal people mover—the San Francisco ca- 
ble car system. "The cable car is also a 
passive vehicle," Rogers says, *external- 
ly powered by an underground dragline 
so it carries no heavy electric motor or 
other drive gear. That means a high 
payload to dead-weight ratio for added 
passenger capacity with a given energy 
input." For example, the passenger pay- 
load of a fully loaded car in the 
Indonesian system is 70 percent of the 


car's weight; in the New York City sub- 
way system, the passenger payload is 
only 33 percent. 

Furthermore, the wheels of passive 
vehicles merely support and guide the 
car and are not needed for traction or 
braking on the steep hills. 

“We figure the capital cost of 
Aeromovel is under half that of any 
conventional people mover," says 
Rogers, "and likewise for operating 


[Continued on page 93] 
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and low cost. 


By DAVID SCOTT 


HOW TO RUN ON AIR 


Aeromovel’s two-car articulated vehicle 
runs on steel rails in a troughlike con- 
crete quideway elevated 14.7 feet 
above ground. Motor-driven blowers 
provide air pressure for propelling sails 
slung under the wheel assemblies. The 
sails, whose edges are sealed with 
rubber strips to prevent air leak- 
^? age, protrude into an underslung 
air duct. А segment of the 
guideway"s air duct сап be sealed off 
by upstream and downstream isolation 
valves. In the illustration above, the 
left-hand blower pushes against the 
rear sail, and the right-hand blower 
pulls the forward sail by suction. The 
combined thrust and suction move the 
vehicle forward to the next section, 
where other valves and blowers take 
over. A central computer switches the 
blowers between pressure and suction 
modes as needed. 
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ou have to look under the hood to see most 
of the new engineering improvements on the 
1992 domestic car fleet. Sometimes you even 
have to ponder the numbers. Strictly speak- 
ing, there are only a few new domestic cars 
appearing this fall that will turn heads with 
all new shapes—and most of these are from 
General Motors. The big news is in engine 
development—some impressive horsepower and/or effi- 
ciency gains, even in some engines that have been basical- 
ly unchanged for decades. 
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... CORVETTE 
GROWS MUSCLES 
Corvette’s 5.7-liter LT] V8 gains an impressive 55 hp, now putting out 300 

hp at 5,000 rpm, and 330 lb.-ft. of torque at 4,800 rpm—slightly less 
torque over a broader speed range than the old engine. New exhaust, 
reverse-flow cooling, and intake runners account for the increase. 


HAVE KIDS, WILL TRAVEL—SAFELY 


Chrysler introduces the first built-in child safety seat as an option on its 


Dodge Caravan and Plymouth Voyager minivans. The National Highway 
Traffic Safety Administration-approved seat folds away when not in use. 


Leading the pack is the remarkable metamorphosis of 
the venerable small-block Chevrolet V8, now bursting its 
T-shirt at 300 hp in the 1992 Corvette. Likewise, Dodge 
trucks have horsepower upgrades as high as 44 percent, 
while GM adds both power and efficiency to its 3800 V6 
engine with a neatly designed supercharger. 

While a quick head count of all-new passenger cars 
makes 1992 look like the year of the holding pattern, it is a 
deceptive lull. Ford’s new-model timing is affected by a 
concentration on its light truck line in 1992; its passenger- 
car lineup received primarily cosmetic changes on the Tau- 


Thi e 


rus/Sable. For 1992, Ford is launching a va- 
riety of light trucks, including a new F-100 
series pickup, a new Econoline van, and a 
new Bronco. 

Meanwhile, Chrysler plans to follow up 
some of its modest changes at the beginning 
of the 1992 model year—a new body for Day- 
tona and a new imported tall-hat wagon—by 
quickly introducing next spring an all new 
line of 1993 models—big, front-drive cars it 
calls the LH platform. That event will be 
preceded by the re-engineered ZJ-series Jeep and the limit- 
ed production, high-performance Dodge Viper sports car 
[^Viper!" Sept.]. Chrysler is, in fact, embarking on a once-ev- 
ery-four-year new-product cycle that will soon have it re- 
placing cars a year earlier than prolific Japanese auto mak- 
er Honda (see “Automotive Newsfront,” this issue). 

But you don't have to wait until 1993 to see what GM is 


GM COMPACTS 
GET STYLISH 


The adventurously styled Buick Sky- 
lark (below) shares GM's new L-car 
platform with the Olds Achieva (left, 
shown with interior inset) and the 
Pontiac Grand Am (below left). Stan- 
dard antilock brakes and engine op- 
tions starting with the new 2.3-liter 
Quad 4 overhead-cam engine enhance 
the new GM compacts, which have 
gained interior room. Exterior dimen- 
sions are increased too. 


TAURUS/SABLE UPDATE 


New sheet metal updates the highly successful Taurus (left) and Sable 

(below) intermediates from Ford—o modest change, compared with the 
impact the original "aero look" cars had when they were first introduced as 
1986 models. A stiffer body shell improves both interior acoustics and ride. 


doing to lay to rest the accusation that its divisions have 
been melting together like scoops of ice cream dropped on a 
summer sidewalk. The new updates of mainstream GM in- 
termediates—Pontiacs Bonneville, Buick’s LeSabre, and 
Oldsmobile’s 88—take genuine styling departures, while 
the compact Pontiac Grand Am, Oldsmobile Achieva (re- 
placing the Olds Calais), and Buick Skylark are more dis- 
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FULL-LENGTH CLOSED SECTION 


STIFFER W/S ROOF SIDE RAILS 
PILLAR SECTION REAR CROSS 


TOWER BEAM 


STIFFER MID RAIL WITH a 
EXTENDED REINFORCEMENT | 


| es e A... | y= MINI-WEDGE LOCK STRIKER 


ONE-PIECE SIDE FRAME 


FRONT CROSS pe e . TOWER BEAM 


" STIFFER ROCKER WITH 
== ONE-PIECE REINFORCEMENT 
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SPLIT PERSONALITY 


The Pontiac Bonneville (above), Buick LeSabre (right), and Olds 88 (top) 
share a stiffened platform that sets new standards for roadworthiness, 
while offering styling themes as varied as any that GM has produced in 
years. The trio's mainstay engine is the 170-hp 3800 push rod, two- 5 
valve-per-cylinder V6, with a 205-hp supercharged version available Em ЫШ 

on the Bonneville. A low-speed electronic traction control system is аа ассо 
optional on these front-wheel-drive sedans. И 


SLICK FIT FOR V6 SUPERCHARGER tinguishable from one another, ending GM parking-lot 


confusion once and for all. 

By developing a special manifold that allows the supercharger to fit neatly Sheet metal aside, GM structural engineers have 
between the angle of the "V" on GM's 3800 V6, a normally bulky add-on strengthened cowls, pillars, and platforms to increase 
is more compact than the engine's original intake system. Power is boosted body rigidity on all its new cars. The new Firebird bodies, 
from 170 to 205 hp. One drawback: There is no provision for intercooling, for example, are structurally bonded in addition to having 
which cats the optimum performance level conventional spot welds. The benefit will be less wracking 
" and twisting when driving оп uneven roads and а substan- 
^ RN tial platform to support suspension arms—overall, an in- 
rs crease in precision feel. Many American manufacturers 
— are making similar changes, although they still are play- 
ASSEMBLY ing catch-up with the rigidity achieved by high-line Ger- 

man and certain Japanese cars. 

The big GM cars benefit from the ultra-smooth, 3800 
(3.8-liter) V6 engine, which offers ample low-end torque 
and reasonable power, despite its basic push rod, two- 
valve-per-cylinder configuration. The addition of an op- 
tional belt-driven supercharger that nestles in the “V” of 
the cylinder banks—actually lower in overall height than 
BYPASS the standard manifold—raises horsepower from 170 to 
AIR PASSAGE 205 with a flat torque curve and luxury-class smoothness. 

Not quite so happy are the added versions of the four- 
cylinder Quad 4 engine that powers the Grand Am, Achie- 
2 INTAKE MANIFOLD va, and Skylark. It’s now available in the new single-cam | 
120-hp base version up to the 180-hp high-output version, 
but still lacks the smoothness of many competitive small 
four-cylinder engines. The 3300 (3.3-liter) V6-engine option 
in the new compacts overcomes this drawback, however. 

The centerpiece of GM's engine development is to be 

found burbling under the hood to the tune of 300 hp in the 
[Continued on page 94] 
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DAKOTA POWER 
Electronically controlled multi-point fuel injection boosts Dodge truck engine 
horsepower by 44 percent to 180 hp for the 3.9-liter V6 (right) and by 35 
percent to 230 hp for the 5.2-liter V8. Both engines are available in 
mid-size Dodge Dakota pickups, making them the highest power options 
available in this dass of pickup trucks. 


FORD'S AERO TRUCKS 


А restyled F-100 series pickup (above), a newly engineered 
Econoline full-size van (above left), and an updated Bronco (left) 
modernize Ford's mainstream light truck line. More notable than 
the aerodynamically designed exteriors are major interior mod- 
ernizations and significant advances in structural stiffness that 
improve ride and reduce body noise. 
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STATE-OF-THE-ART ELDORADO 


The Cadillac Eldorado Touring Coupe and the 
four-door Seville share the updated 200-hp 
4.9-liter aluminum V8 coupled to a four- 

speed overdrive automatic transmission. — 
Like the Seville, the Eldorado is longer and | 


wider than previous models and styling is Ne est SSS 
more expansive, deliberately reminiscent of РӘ 10 000 IDEs 
the first front-drive Eldorado introduced in. Q Г 

1967. Suspension tuning is revised for more ag- 

gressive handling as well. 
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Auto makers offer a bewildering 
variety of four-wheel-drive systems | 


that incorporate complex technology. 


We sorted out four examples and 


found some surprising results. 


inter in the Midwest is punc- 
tuated by supercooled Arctic 
air that picks up humidity as 
it crosses some 500 miles of 
ice-strewn Lake Superior be- 
fore dumping snow on Sault 
Ste. Marie, at the tip of 
Michigan’s upper peninsula. 
This was where the POPULAR SCIENCE car test team was 
huddled wondering how a fifth wheel would work packed 
with frozen slush. 

The team was at a specialized winter test track operated 


By DAN McCOSH 
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by research engineers at Teves Technologies, a division of 
Teves Automotive, Inc., a major supplier of antilock brake 
and traction control systems, the two principal electronic 
aids to mastering ice and snow. The main reason Teves 
maintains the track in the bleak north country is to perfect 
the new electronics aimed at controlling spinning wheels. 

There have been a bewildering variety of new four- 
wheel-drive systems introduced in the past few years, 
while basic four-wheel-drive utility vehicles with manually 
engaged front axles continue to grow in popularity. The 
team undertook this bout with frostbite in an effort to un- 
derstand the fundamental differences between full-time 
and part-time four-wheel drive, as well as the various com- 
binations of gearbox technology offered today. 

This test doesn't focus on the competitive struggle 
among the four vehicles either off-road or on mountain 
trails. Such junkets appeal primarily to hard-core four- 
wheel-drive enthusiasts. The vast majority of drivers us- 
ing four-wheel-drive vehicles are interested primarily in 
just one thing—not getting stuck or spinning off the road 
when it's slippery. 

As a test arena, the Teves track is groomed to near per- 
fection with various combinations of ice, some mixed with 
dry pavement, plus hard-packed and loose snow—condi- 
tions that the average driver is likely to encounter in a typ- 
ical winter's driving. The slippery surface was a long way 
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The test quartet (from left): a Plymouth Grand Voyager LE, Ford's Explorer 
XLT, an Oldsmobile Bravada, and a Subaru Legacy LS 4WD station wagon. 


from our usual dry-track, high-speed testing to achieve 
maximum performance, which gets called at the first drop 
of rain. As a test of the capabilities of different four-wheel- 
drive technologies, however, it turned out to be a highly re- 
vealing exercise. 

We gathered a group of four family-oriented vehicles 
that included two four-wheel-drive utilities, a four-wheel- 
drive station wagon, and a long-wheelbase minivan with 
four-wheel drive. The quartet represents a cross-section of 
important four-wheel-drive systems now on the market. 

Ford’s new Explorer, redesigned in 1991 with a tight 
new body and a spacious and well-designed interior, uses a 
basic approach to four-wheel drive that traces its heritage 
to World War II military vehicles (see “Looking Back,” this 
issue). А manually engaged transfer case drives both the 
front and rear axles—in effect adding front drive to a stan- 
dard rear-drive, front-engine drive train. 

This simple and rugged system 1s common to many utili- 
ty vehicles and four-wheel-drive pickups. Ford, along with 
several other manufacturers, has upgraded it with so- 
called shift-on-the-fly operation—four-wheel drive engages 
at the touch of a button on the instrument panel. The free- 
wheeling hubs on the front wheels likewise are automatic. 

The main drawback to part-time four-wheel drive is that 
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splits torque 35:65 and a viscous clutch 
that acts as a limited-slip between the 
front and rear axles. 


INPUT FROM mE ER OUTPUT TO 
TRANSMISSION —— ==  — HANE 
100% TORQUE dd | — 65% TORQUE 

oum — = DI 

DRIVE "WO. 

2 OLDSMOBILE BRAVADA 
mD, >= =) The key feature in the Olds four-wheel- 
35% TORQUE : E drive transfer case is a planetary gear that 
ini — | 


it must be disengaged on dry pavement, otherwise the 
solidly engaged front and rear axles scrub off tire tread 
rubber when the vehicle turns. Directly coupling the front 
and rear axles also can cause a crabbing, front-wheel hop- 
ping action while turning sharply on hard-packed snow. 

The Explorer also offers a rear-axle-only antilock brake 
system, which is aimed primarily at preventing rear-wheel 
lockup, rather than maintaining steering control. The sys- 
tem needs to detect differences in speed between the front 
and rear axles to function. This unfortunately means that 
it does not operate when four-wheel drive is engaged and 
both axles are always turning at the same speed. That’s 
because in this mode the front and rear axles are locked to- 
gether. This frequently left the Explorer as the only vehicle 
in the test without an operating antilock system. 

When Oldsmobile decided to enter the light vehicle utili- 
ty market in 1991 with the Bravada, based on Chevrolet’s 
S10 Blazer, the family-car-oriented division made no pre- 
text at developing a serious off-road drive line and instead 
adapted a full-time four-wheel-drive system originally de- 
veloped for GM’s small vans. 

The Bravada's front and rear axles are coupled via a 
planetary-gear-type center differential, which allows each 
axle to run at its own speed. Hence, the four-wheel-drive 
feature can be permanently engaged. Operating by itself, 
this would lead to one-wheel drive, because all the torque 
would go to the wheel with the least traction. To prevent 
this, the Olds setup uses a viscous-type limited slip unit at 
the center differential and a conventional limited-slip unit 
at the rear axle. The viscous limited-slip device is a series 
of stacked discs connected by a highly viscous silicone flu- 
id, thick enough to transmit power from one disc to anoth- 
er, but allowing some differential speed differences. The 
Bravada also incorporates a full-time four-wheel antilock 
brake system that is constantly engaged. Old’s approach is 
similar to many full-time four-wheel-drive sedans on the 
market. 

When Chrysler decided to add four-wheel drive to its 
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popular Voyager/Caravan minivans, the company’s engi- 
neers took an approach similar to the Bravada, with one 
important difference. The test Plymouth Grand Voyager 
LE is basically a front-wheel-drive vehicle, with the rear 
axle operating via a viscous clutch and open differential. 
Like the Bravada, the Voyager is equipped with full-time 
four-wheel antilock brakes. 

A further step in sophistication is taken by Subaru, 
which uses an actively controlled electronic system to 
drive the front and rear wheels. Like the Plymouth 
Voyager, the Subaru Legacy LS 4WD wagon is primarily a 
front-wheel-drive car, with drive added to the rear wheels 
when any front wheel spin is detected. Drive to the rear 
axle is supplied through an electronically controlled 
clutch pack. If one set.of wheels starts to slip, a computer 
detects excessive wheel speed differences between the 
front and rear axles and a hydraulically activated clutch 
is progressively applied to provide more power to the 
wheels with traction. The system thus offers the possibili- 
ty of balancing the torque between the front and rear 
based on wheel slip. 

Subaru also uses a full-time four-wheel antilock brake 
system. The test car did not, however, have the optional 
limited-slip rear differential, which proved to be a disad- 
vantage in some situations. 

While there are other four-wheel-drive systems on the 
market, these four are the most common. As it turned out, 
the basic configuration of the vehicles also proved signifi- 
cant—not so much in style or seating capacity, but weight, 
overall height, and especially the wheelbase were impor- 
tant factors in how the vehicles performed. 

The test vehicles all were equipped with all-season radi- 
al tires, rather than special off-road rubber. The wheel and 
tire specifications, however, put substantially different 
amounts of tire on the ground. The Explorer is equipped 
with 15-inch wheels and P225/70R tires; the Bravada, a 
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SUBARU LEGACY 

The Legacy uses an electronically controlled clutch that reacts to wheel spin 
and transfers driving torque to the wheels with traction. A drive shaft cor- 
ries power from the transverse, front-drive gearbox to the rear wheels. 


ables those with two-wheel drive. The brief test also 
demonstrated that four-wheel-drive systems with open dif- 
ferentials do not provide maximum start-up traction. 

А different result came from our icy drag races, which 
took place on hard-packed snow. This surface made engine 
power somewhat irrelevant, and in fact the vehicles with 

| higher-torque engines were slightly more difficult to 
launch. The Explorer had the 155-horsepower, 4.0-liter V6; 
the Bravada, the 4.3-liter 160-hp V6; the Voyager, the 3.3- 

| liter 150-hp V6; and the Legacy the 130-hp, 2.2-liter flat- 
four cylinder. 

The Bravada's good torque distribution put plenty of 
power to the ground, slightly ahead of the Explorer, but the 
Subaru's light weight and torque control made it clearly 

| superior in raw acceleration. The bulky Voyager minivan 
| was a distant last. Also, when the acceleration runs were 
| moy. s МЫ repeated on the split-mu surface, with one set of wheels in 
| | c. — an icy trough, the standings were the same as those on the 
| 
| 
| 
| 


icy ramp: The Bravada was nearly twice as quick in accel- 
eration against the rest of the group, which all lacked its 
viscous limited-slip center differential. 

Sluggish acceleration made it easy to discredit the Voy- 
ager minivan's four-wheel-drive performance. But when 
the group of four-wheel drives arrived at a huge 1,500-foot 
circle of hard-packed snow, an entirely different picture 
emerged. Here, the premium was on stability—the ability 
to hold a corner at 50-plus mph while sliding and recover 
from an incipient spin. 

The long-wheelbase Voyager was remarkably stable 
under these circumstances, while the shorter-wheelbase 


ENGINE 


i К 


REAR DRIVE SHAFT 


PLYMOUTH VOYAGER 

Power in the Voyager takes a right-angle turn from the transverse- 
mounted engine to power the rear axle via a planetary gear, which is con- 
stantly engaged for full-time four-wheel drive. 


slightly larger P235/75R 15-inch tire; the Voyager, a slight- 
ly smaller P205/70R 15-inch tire. The Subaru wagon’s 14- 
inch wheels aggravate an already low ground clearance, 
but its 185/70R tires, the same as those used on the two- 
wheel-drive version of the wagon, seemed to provide plenty 
of traction. 

The differences in the amount of tire touching the 
ground didn’t appear often enough to offset the more fun- 
damental mechanical differences in the various drive sys- 
tems. The team did not, however, encounter deep snow 
where the larger wheels and tires likely would have proved 
to be a significant advantage. 

To start the driving test, the team first tackled a 20 per- 
cent grade, attempting to climb a ramp from a standing 
stop with one set of wheels on ice and the other on a dry 
surface—the split-mu test in engineering parlance. (The 
Greek letter mu is the symbol used to represent a surface's 
coefficient of friction.) All of the vehicles washed out except 
one; only the Bravada, with its limited-slip center and rear 
differentials, could manage the task. The dry-side wheels 
started to pull up the grade shortly after the wheels on the 
icy side began to slip. The other three vehicles spun both 
wheels fruitlessly on the slippery side. FORD EXPLORER 

It was а rude awakening to real-world winter driving, Ford's basic part-time four-wheel-drive system splits the power solidly with a 
where a single spinning wheel on an icy surface disables central transfer case, and drive shafts carry the torque front and rear. Ап elec- 
many four-wheel-drive vehicles nearly as quickly as it dis- tromagnetic clutch engages the gear on the fly. 
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| sors to cut back power to 


WHEELS, DRIVES, AND DOLLARS—THE COLD FACTS 


When it comes to traction the questions are 
how much do you really need and how 
much are you willing to pay? These ques- 
tions were posed to Bernard Neitzel, man- 
ager of special projects for ITT-Teves, one 
of the world's largest makers of antilock 
braking and traction control systems. 
Exhaustive research by ITT-Teves has es- 
tablished a pecking order of traction sys- 
tems, benefits, and costs. 

The performance-price progression 
starts at the bottom with conventional rear- 
wheel drive. The quickest, cheapest im- 
provement in traction 
comes from adding a 
limited-slip differential 
(about a $125 option on 
most rear-drive cars). In 
a limited-slip differential, 
mechanical clutches di- 
rect power to tires that 
still have traction, which 
significantly improves 
grip. 

The next logical step 
up is one of several new 
electronic traction control 
systems that detects 
wheel slip with the sen- 
sors on an antilock brake 
system and uses the in- 
formation from the sen- 


the spinning wheels. 

The least sophisticated 
of these electronic sys- 
tems simply cuts engine 
power, which has limited 
effectiveness and no lim- 
ited-slip action. Oddly, the 
high-performance Acura 
NSX is among the cars 
using engine-only sys- 
tems. A major improvement is an accelera- 
tion slip regulation (ASR) system that uses 
ABS data to activate a brake on the spin- 
ning wheel—which provides positive limit- 


| ed-slip action. You can buy such a system 


for a mere $222 as an option on the Lincoln 
Town Car, and it is also offered on the Ford 
Crown Victoria and Grand Marquis, plus 
the rear-drive Cadillac DeVille. These sys- 
tems are not intended to work at high 
speeds, however—they cut out above 31 
mph to prevent overheating. 

Better than all of these is a rear-drive 
car with what Neitzel calls a full-speed 
traction control system. This system uses 
both ABS and electronic engine torque re- 
duction controls to manage traction, even 
at road speeds, and is available on the 
Lexus LS 400, BMW 850i, and the 1992 
Chevrolet Corvette. The full ASR system 
cuts engine power a few seconds after the 
brake begins gripping the spinning wheel 
—which allows it to operate even at full 
highway speeds. It provides additional sta- 
bility even in cornering situations such as 
that encountered on the hard-packed skid 


| circle. 


But according to Neitzel, even this fan- 


| су system isn't as good overall as front- 


wheel drive, which has the well-known 
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advantage of placing engine weight over 
the driving wheels. Few front-wheel-drive 
automobiles use limited-slip, although 
Nissan recently introduced a viscous-cou- 
pled limited slip in both its Stanza and 
new Maxima. In the realm of front-wheel- 
drive vehicles, the next step up would be 
a low-speed traction control system. 
Adding engine controls to the brakes-only 
system would provide optimum traction for 
front-wheel-drive cars, according to Neitzel. 
Such a system is available on the Cadil- 
lac Allanté, which first introduced elec- 


, т 


@ 
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Saab’s ultimate traction control system is an option available only in Europe. 


tronic traction control in the United States. 

At the very top, says Neitzel, is all-wheel 
drive—the “transparent” variety without 
switches or locks. The only thing better 
would be full-time four-wheel drive with a 
traction control system hooked into the 
ABS. Such systems have been recently 
demonstrated by Chrysler and may be 
available soon. 

For optimum traction on slippery sur- 
faces, classic four-wheel drive with torque- 
distributing and/or locking differentials and 
dual speed ranges works well, but isn't the 
best system. While it performs admirably 
under hard going, the test results pointed 
out the problems with a part-time system 
when it is regularly driven on and off dry 
pavement. 

Now that the relative merits of the hard- 
ware are outlined, you have to weigh your 
lifestyle. A back-country cabin accessible 
up a rutted road or in deep snow means 
ground clearance is an issue, while sus- 
tained, heavily loaded usage favors classic 
four-wheel-drive hardware. Superior in 
many driving respects, but not billed as be- 
ing as rough and ready, are the full-time 
systems available on several sport utilities, 
as well as several sedans and wagons. 
These vehicles will likely make it to your va- 


Р" 


cation cabin, but won't earn pocket change 
plowing snow. 

If less strenuous usage is anticipated, 
then even a four-wheel-drive/low-speed 
traction control system at the top, or a 
classic part-time four-wheel drive, may be 
too much money for the average con- 
sumer to spend for limited off-road travel. 
Ultimately, the final choice among the 
many all-wheel-drive vehicles, sedans, 
wagons, or sport-utilities must be based on 
just where your off-road recreational use, 
weather conditions, and budget meet. 

If you don't want, 

б Г Т need, or like high 
"7 6 ground clearance ve- 
hicles, Neitzel says, 


something like the 
ITT-Teves test car we 


enormous circle of 
carefully and expen- 
sively manicured ice 
and snow at Haco, 
Mich. It was a Saab 
9000 Turbo built to 
European specifica- 
tions and using an op- 
tional (in Europe only) 


tion control system in- 
corporating brake, ig- 


jection controls, a vir- 
tual drive-by-wire sys- 
tem wherein the accel- 
erator pedal is linked 
not just to the throttle 
of the fuel injection 
system, but also to a 
computer system. The 
computer decides how 
much spark advance, how much fuel, and 
how much brake application will achieve the 
best balance for maximum traction, even at 
full throttle on snow and ice. 

The performance of the car under these 
conditions was nothing short of amazing, 
especially in terms of its smoothness and 
"transparency"; you simply weren't able to 
feel it working much of the time, nor could 
the system be fooled. With ice on the left 
wheels and snow on the right under full 
throttle, nothing happened except that 
the Saab motored away smartly and was 


able to build up to speeds much faster | 


than the test team had ever accelerated to 


on ice before. This so-called split-mu sur- | 


face performance, explains Neitzel, is 


such a system's strongest suit, and it is 


where the most drivers will get the most 


benefit for the lowest incremental cost 


over already satisfactory front-wheel-drive 
systems. 

As safety and survivability become larg- 
er issues, these front-drive ABS/traction 
control system combinations will proliferate 


and, Neitzel says, will cost much less than 


four-wheel-drive systems, while being rea- 
sonably capable in everything but deep 
snow, where ground clearance simply runs 
out.—Jim McCraw 


the hot tip could be 


cold-lapped around an | 


Teves full-speed trac- | 


nition, and fuel in- | 


Explorer required lots of steering wheel turning and teeth 
grinding. The exercise also began to show the effect of the 
various drive systems. 

While the length of the wheelbase and center of gravity 
greatly affects stability in this exercise (longer and lower is 
better), the drive systems also began to manifest them- 
selves in terms of how they applied power to the snow. The 
locked in, 50:50 power split of the Explorer leaves little 
room to throttle steer after it starts to slide. The Bravada 
setup applies 65 percent of its torque to the rear wheels, 
which tends to induce wheel slip at the rear before the 
front. Both the Voyager and Subaru are front-biased, 
which adds to stability in crosswinds and encourages trav- 
el in a straight line. However, because power application in 
a front-drive car tends to promote under-steer, it may plow 
off a slippery turn—a tendency still noticeable in the four- 
wheel-drive variants. 

Overall, the easiest vehicles to handle proved to be the 
ones with the least tendency to spin abruptly. For ease of 
control while sliding, the Voyager was best, followed close- 
ly by the Bravada and Subaru, then the Explorer. 

But perhaps the biggest surprise that came out of the ice- 
and-snow driving was the revelation that an antilock brak- 
ing system was more important than overall traction. One 
simple reason was that the braking system comes into play 
when you are already traveling at speed on a slippery sur- 
face and the need for control is critical, while poor traction 
from a standing start mainly means you simply get stuck. 

The most dramatic example came while stopping with 
two right-side wheels on ice and two left-side wheels on 
dry pavement. À smooth-acting four-wheel antilock system 
such as the Bravada's allowed a controlled, smooth but 
lengthy stop. In fact, the three four-wheel-antilock- 
equipped vehicles performed the difficult maneuver ad- 
mirably. In contrast, in four-wheel drive with the ABS sys- 
tem deactivated, the Explorer's front end pitched toward 
the dry section even at relatively low speeds. The Bravada 
also stopped shorter overall than the other vehicles. One 
minor drawback to the Bravada's antilock brakes was that 
it was the only one of the group to exceed the antilock sys- 
tem's capacity to rebuild pressure on a long, sliding stop on 
an icy lake. This meant that the wheels locked up toward 
the end of the stop. 

The effectiveness of modern antilock brake systems was 


[Continued on page 88] 


TWENTY-FOUR WORDS FOR SNOW 


The trek to and from Sault Ste. Marie, Mich., in pursuit of the truth 


about traction was terrific, with intermittent snow and lots of differ- | 


ent traffic pattems, plenty of snow on the ground, and the Teves 
test facility in between. Among other things, we found out why the 
Eskimos have 24 different words for snow—surface conditions 
changed so frequently during the course of two days of testing, as 
temperature, humidity, and wind direction and velocity changed. 
With four completely different types of vehicles and four-wheel- 
drive systems, collecting consistent data was tough, but not im- 
possible. The Subaru Legacy wagon proved very quick on the 
snow and was the best of the bunch in snow braking, but the 


Bravada excelled on the split-surface dry-left, ice-right course with | 
its full-time torque-splitting system. The Voyager always seemed | 


to be the one we gravitated to for group dinners and breakfasts, 
though, and the Explorer seemed to have the corner on usable 
rear-compartment space. 


All things considered, | would choose the Oldsmobile Bravada | 


for its combination of pure traction performance, luxurious accom- 


modation, and a decidedly untrucklike mien. Now, if Oldsmobile | 
would just consider adjusting the content to get the price down | 


where more of us could enjoy the superior performance, the 
Bravada would really be something special.—Jim McCraw 
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What goes in the snow (continued from page 87) 


demonstrated in a short exercise in a 
Lincoln Town Car loaned to the test 
team by Teves engineers in which the 
ABS system could be manually deacti- 
vated. With the ABS disabled, a stab 
at the brakes at about 50 mph in the 
split ice and dry surface setup pro- 
duced three quick spins—a maneuver 
too unnerving to attempt in the high- 
center-of-gravity Explorer. With the 
ABS operating, however, the stop was 
long, but controlled. 


| Write or call for 
_ free brochure 
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Our polar bear road test was punc- 
tuated by several on-highway treks in 
short-lived snow squalls that under- 
scored the results on the snowy track. 
By the time we finished with two days 
of slipping and sliding, the vehicles 
had revealed distinct characters. The 
long-wheelbase Voyager proved to be 
steady and sure-footed under virtually 
all combinations of road surfaces and 
crosswinds. The Bravada's main draw- 
back was a numb steering feel, which 
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FESS con. 


detracted from what overall was the 
best-performing system short of hard 
going off-road. The Subaru was sporty 
and confidence inspiring on the high- 
way, even when conditions turned 
nasty. The wagon’s low ground clear- 
ance and small-displacement engine 
brought it to the verge of being over- 
whelmed as road and snow conditions 
worsened, however. 

The Explorer’s part-time four- 
wheel-drive system, even with the 
convenience of push-button activation, 
was a disappointment. When the road 


| surface was constantly changing from 


patches of snow to dry pavement— 
typical winter driving conditions—the 
system always seemed to be in the 
wrong mode. On the plus side, the 
Explorer's four-wheel-drive system is 
less expensive than full-time systems. 
And there are two advantages to a 
part-time system: When it's in two- 
wheel mode, there 18 less wear on com- 
ponents and drive-train noise, and 
there's somewhat better fuel economy. 
The team also never got to use the Ex- 
plorer's major benefit—theoretically 
superior performance in deep snow or 
mud or where ample ground clearance 
is important. 


Other considerations 


Of course, the performance of the 
drive systems is not the only consider- 
ation. The roomy interior and comfort- 
able seating of the Explorer and its 
wide rear door openings explain a 
good deal of its popularity. Chrysler's 
minivan is a great people-carrying 
package that is clearly not intended 
for off-road use. Regardless, it pleas- 
antly surprised us with its overall 
four-wheel-drive capability. Clearly, 
it’s not an off-roader, but a major im- 
provement to a minivan in snow coun- 
try. The liveliest of the group was the 
Subaru Legacy, with virtually rally- 
car pretensions, its sporting nature 
enhanced by traction balance and 
light weight. 

Of course, serious consideration 
about the actual use and weather con- 
ditions a four-wheel-drive vehicle will 
be subjected to is paramount to select- 
ing the best-operating system. The 


| team's priorities for all-around winter 


driving would be: first, a good four- 
wheel antilock system that operates 
all the time; second, some form of lim- 
ited-slip controlled center and/or rear 
differentials; and third, good all- 
weather tires. And finally, for most 
purposes short of heavy off-road use, 
full-time four-wheel drive is superior 
to part-time. 

Conclusions reached, the group 
headed south toward the Mackinac 
Bridge. A light snow was falling. 85 
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Running on dir (Continued from page 771 


cost per passenger." He estimates that 
Aeromovel is cheaper than systems 
such as maglev (magnetically levitat- 
ed) trains, as well as electric systems. 
Shifting ell the drive equipment from 
the cars ‘o fixed positions, he says, 
cuts the load on the track, guideway, 
and support columns. Therefore, the 
equipment can be of lighter, cheaper 
construction—only nine tons per 
car—whiie wear and maintenance are 
reduced. The steel wheels on steel 
rails have only one-tenth the rolling 
resistance of rubber tires and serve 
only as support and guidance. 
“Energy needs are cut both by the 
cars low weight and their off-track 
propulsion," Rogers says. "A self-pro- 
pelled vehicle like a passenger bus 
might have a big two-hundred-eighty- 
horsepower engine because that much 
power would be needed for a standing 
start under full load on a steep hill, 
whereas level cruising takes only sixty 
horsepower." Because with Aeromovel 
the power is fed to the guideway, the 
power requirements for each individu- 
al route segment are determined by lo- 
cal conditions—sharpness of the 
grade, for example—and increased 
over the normal level-ground require- 
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ment only for gradients and special 
high-speed sections. 

The Aeromovel system has signifi- 
cant safety features. Tail-end colli- 
sions are prevented by the column of 
compressed air that always separates 
two vehicles on adjacent route seg- 
ments and maintains a minimum 
headway, or distance, between them. 
Derailment risks are eliminated, since 
the front and rear propulsion sails are 
slotted into the guideway. А similarly 
fastened retaining bar beneath the 
central wheels also prevents derail- 
ments. In case of a power failure, the 
air duct valves close automatically, 
thus stopping all vehicles on the cir- 
cuit. With no third rail or exposed 
electrical equipment there is, of 
course, no shock hazard. 


19th-century air power 


The idea for air-powered mass tran- 
sit is not new. It was advanced and 
crystallized by the 19th century British 
engineer Isambard Kingdom Brunel, 
a.k.a "the Little Giant," a diminutive 
figure best known for grandiose pro- 
jects, such as the 1858 Great Eastern, 
the largest steam vessel of its time. 

In 1847, Brunel built something he 


Quality Products at Discount Prices! 


Big, Wide Vacuum/Blower 


called "the Atmospheric Railway." It 
was a 52-mile rail system strung along 
England's Dover Coast, running past 
the foothills of Dartmoor. The trains 
were air-powered in a manner uncan- 
nily like that of Aeromovel. Between 
the rails lay a continuous 15-inch tube 
with a slot through which a leather- 
cupped piston reached down from the 
leading car. Stationary pumping en- 
gines along the way created a vacuum 
in the tube, and the tram was sucked 
forward. The slot in the air tube had a 
leather flap that was opened by the ad- 
vancing piston and then closed to 
maintain a relatively airtight seal. 

The Atmospheric Railway not only 
worked, but propelled passengers at a 
remarkable 68 mph. Unfortunately, 
the leather flaps deteriorated under 
the assault of fog, salt spray, and the 
persistent gnawing of rats, and could 
not be adequately maintained. Brunel 
was forced to suspend operations after 
eight months, and the investors lost 
their capital. 

Amazingly, the developers of the 
Aeromovel system had no knowledge 
of Brunel's pioneering work until some 
three years after their design was 
complete. РЫ 
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Rated a "Best Buy!” Takes 3" diameter 
branches. Big 2.5 bushel nylon mesh bag 
included. Items 17054 


Sale 399° „Ё 


Heavier, 


Tougher Tarps! 1N 

Our hefty woven blue or green sly tarps 

are water-resistant. Rustproof grommets 

at each corner and every 3’. 
ltem# Cut Size 

Green Blue 


1840 1770 
1841 1771 
1842 1772 
1843 1773 
1844 1774 
1845 1775 
1846 1776 
1847 1777 
| 1848 


Price 


6'x8' 
8' x 10' 
10° x 12" 
12' x 16' 
12' x 20' 
16° x 20° 
20' x 30° 
30° x 40° 
30° x 50' 


Generator ate 
B HP Tecumseh engine has 

cast iron sleeve. Two 120-Volt and two 
240-Volt outlets. Items diio 


Sale $999** 


= LE 
"i iii шш 22.600 BTU Brand 
Kerosene Heater Engines 


Thousands in stock! | 
3-23 HP, horizontal and vertical shaft 
HORIZONTAL GAS ENGINES 


Heats up to 800 square 
feet! Up to 9% hours 
from 1.6 gallons of 


kerosene. 26H. #6051 5-HP 3139% 
Items 17285 #6081 8-НР 219° 
Sale *4114™ #6010 10-НР :249** 


Capacitor-Start 1 HP Electric Motor 

| Continuous duty POWER! Manual reset. "х1" shaft has 
Ув" keyway. Open dripproof; 456 frame. 17.8 AMPS at 115V, 
8.9 at 230V. Turns CCW at 3600 RPM. Built for Northern by 
Century. Part 48177489. 
Item #0890 


sale OS" 267.920 


Fast, easy way to clean outdoor areas! Wide 29" intake adjusts trom 
surface level to 3" high with easy one-hand control. 
12" wheels roll easily over uneven terrain. Large, tough 
bag holds up to 12 bushels of debris! Handle throttle 
control. Dependable 5 HP Briggs engine provides 

the power. One year warranty. Add optional 

shredder #25043 to reduce bulk of vacuumed 
material. Vacuum hose #25042 also available. 
ltem# 25040 


Sale 52 


20 Топ 
Vertical/ 
Horizontal 
Log 
Splitter 
Splits 24" logs | du 
in horizontal or 
vertical position. 40,000 Ibs. of power. 
6" x 6" H-beam with 4" bore x 24" stroke 
cylinder, 5 HP engine, 11 GPM cast iron 
2-stage pump, auto-return valve. 


One-Swing 
Log Blaster 
12 pound Lumberjack log splitter maul. All 
steel with cushioned grip. Splits most logs 
with only one stroke. 35#" long. 


Items 1160 liem# 11911 

sale 5789 sate *19™ езам 
a © ы ыры, са uas s = m 
: NuNorthern ass” 
| []Yes!Send me ту FREE men Ká 

| Northern catalog so | can start saving 

] up to 50% on famous name brand products! 

| Name 

| Address 

! City _ State. Zip 

! Key #11724 SEND TO NORTHERN: 


P.O. Box 1219, Burnsville, MN 55337- 0219 
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Detroit preview 
[Continued from page 80] 


1992 Corvette. The whopping 55-hp 
gain in the cast-iron, push rod V8 is 
testimony to the basic efficiency of an 
engine first unveiled in 1955. A re- 
verse-flow cooling system, improved 
free-flow cylinder heads, low-restric- 
tion exhaust, and high-compression 
pistons contribute to the performance 
gains. Horsepower now peaks at 5,000 
rpm, which is sufficient to make it a 
| passable, albeit lower performance, 
imitator of the high-rpm ZR-1 over- 
head-cam engine. The basic LT1 


VANTEL 


Dealers & Do-It-Yourselfers 


Build Your Own 
Business by 
Capitalizing on the 
Exploding Growth of | 
Steel Framing in : 
Residential Construction 
Join the Industry Leader- Tri-Steel Structures 


It's Easy to Start with: 
* Flexible Dealer Programs 
* No Franchise Fees 
* Financing Available 
* Extensive Hands-On Training 
* Technical & Sales Support 
* Exclusive Territories Available 
* Much, Much More... 
Experts Agree, the Potential for Steel Framing 
in Today's Residential Construction Market is 
UNLIMITED, and Expanding Rapidly. 


Tri-Steel Homes feature: 
*Fast, Simple Construction 
* High Strength & Durability 
*9" Thick R-30 Insulation 
*Fire & Termite Resistance 


Designs 
«x *Flexible Clearspan 
Interiors 
* Much, Much 
More 


Call Today to Order a Video Taps J 
or a FREE Information Packet: 


or call (817) 497-7070 Fax: (817) 497-7497 ( Se 
or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 Structures 


Sensor Alarm Clock Electronic 

Item #063213 $19.95 Measuring Instrument 

High tech alarm features an Item #063812 $169.95 

invisible beam which allows you Microprocessor measures 

to turn off the alarm by waving distances up to 250 feet (75m) 
a your hand, Push with electronic precision. 

button light. Adds and subtracts. 


$14.05 Solar Radio Item #063102. 


Water Alarm Item #063814 
This device detects water and sounds aloud AM/FM Stereo radio with earphones is solar 


$39.95 


85 decibel buzzer alarm for up to 3 days. 


powered and has a rechargeable battery 
Protects your home from water damage. 


backup. A clip attaches to clothing or belt. 


To Order Call 1-800- 447-7868 
Write to TMM by Mail, Dept. 06101A, 280 Summer St., Boston, MA 02210 
| We accept MasterCard and Visa or send a check or money order. Be sure to include $4.00 
per item for shipping and handling. Residents of CA, CT, IL, MA, MI, and NY must include 
applicable sales tax. Please allow 2 to 4 weeks for delivery. If you just can't wait, we will 


ship your order Federal Express® two to three business day delivery for an additional $8.00. 


Customer satisfaction is guaranteed. 
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*100 Models or Custom 


Corvette costs nearly $30,000 less 
than the ZR-1, however. 


Corvette also adds a new accelera- 


tion slip regulation (ASR) system that 


is tuned to high performance, effec- 
tively catching incipient slides and 


tail-wagging under hard acceleration. 


Luxury revisited 


GM caps off its 1992 tour de force 


with the new four-door Cadillac 


Seville and two-door Eldorado. Both 
happily restore the Cadillac to the 
realm of the personal luxury car with 
grand touring capabilities. The clean- 
liness of Seville’s exterior is matched 
by refined chassis tuning that closely 
matches the best of its competitors. 

Chrysler directs considerable effort 
toward truck horsepower in 1992. Its 
5.2-liter V8 and 3.9-liter V6 engines 
now achieve 230 hp and 180 hp re- 
spectively, mainly due to the addition 
of multiport fuel injection. It's an over- 
due move in an area where workable 
power has considerable utilitarian 
value. Less utilitarian is the restyled 
Daytona—with its new 2.2-liter 16- 
valve DOHC turbocharged four-cylin- 
der rated at 224 hp. 

Ford, likewise, has added consider- 
able strength to its truck lineup. The 
new Econoline van is the first dramat- 
ic revision in 17 years of the basic, 
ride-to-the-airport, full-size van. The 
result is a tight, modern, spacious de- 
sign that stands out in the field. The 
new rounded F-100 pickup series 
modernizes an aging design. The up- 
dated Bronco was partly intended to 


| stave off competition from an all new 


Chevy Suburban. The Suburban was 
delayed in production until after the 
beginning of the model year. 

The Oldsmobile Achieva was also 


| taken back to the drawing board at 


the last minute for minor styling 
changes and some work on the Quad 4 
engine, which will delay the introduc- 
tion of this car as well. 

These late introductions ensure a 
series of mid-year debuts that actually 
will accelerate during the coming 
year, making the 1992 model year the 
one that ends with a bang after start- 
ing with a whimper. 


Why it takes legwork 
to flatten your stomach. 


You can't reduce stomach 


Я Adjustable Arm Tension 
fat by exercising abdominal Adjustable upper-body exerciser works the major 
muscles alone. muscles of the abdomen, shoulders, back and 


Research has shown that exercises arms for maximum aerobic conditioning. 
that work only the abdominal region 
are not effective. They simply don't 


involve enough muscle mass to burn 


= 4, Electronic 


the calories necessary to trim fat. Feedback 

Instead of flattening, they merely Speedometer 

strengthen underlying muscles, GO i: Fus ai 

providing no reduction in 38 speed, and 

girth, fatfolds, or total body distance traveled 
at a glance. ` 


fat percentage. 


The exclusive 
NordicTrack? 
total-body aerobic 
exerciser is the most 
effective way to flatten 
your stomach. 

The total-body motion involves 
all major body muscles. Which 
means you burn more body fat in 
less time than with any other in- 
home exercise machine. And 
while you're at it, you're toning 
and defining those muscle 
groups, as well. So you feel || 
as good as you look. Tes : E | 

M. | Free information. 
| Call today. Or fill out the 


Monitor Aerobic Efficiency 
Optional pulse meter provides digital 
readouts of pulse rate and elapsed 
workout time. 


Adjustable Leg Tension 
Adjust machine to precisely meet your 
conditioning and weight-loss requirements. 


Patented ""——— gm = coupon below. We'll send you a 
Flywheel c ae T СҶ | WP — free brochure and video 
One-way clutch uu la ai | that describe h 


NordicTrack can flatten 
your stomach and make 
you look and feel your best. 


provides continuity 
of motion making 
vigorous exercise 


more pleasant and 

easier to sustain. 
Non-Jarring Motion | 
Smooth, jar ess aerobic Call or Write for a 
motion ensures maximum | 
wor kout efficiency while Adjus table Legs Е КЕ Е УІ D E О 
minimizing the risk of injury Raise the front of the & Brochure 


to knees, shins and back. hine to i if | 
workout.” 1 1-800-328-5888 =| 


O Please send me a free brochure 
QJ Also a free video О VHS O Beta 


; 9 Мате 
ordicjrack == 
А СМІ Сотрапу | cin -ie EN 
“Tbe World's Best Aerobic Exerciser.” | 


| 
| 
| 
NordicTrack, Dept. #280J1, | 
D. 141C Jonathan Blvd. N., Chaska, MN 55318 а. 


SECURITY superstore offers a 
wide variety of vehicle & home 
security & convenience systems at 
exceptional values. All of our prod- 
ucts are selected to offer maximum 
value while remaining simple to 
install & use, saving you valuable 
installation dollars by doing it your- 


self. $2.00 refundable on Ist order. 


Things Yo 
Never Kew Existed.. 


and others you can't POSSIBLY 
live without! 100's of surprises 
you never dreamed you'd see. Esquire, 
New Yorker said “world of fantastic 
wonders," "most unusual catalog in 
the world," 96 pgs., over 1800 fun- 
makers, jokes, novelties, magic, sports, 
science, electronics, self-improvers, 
hobbies, Johnson Smith Co. $2.00. 


10 ELECTRONIC A AND MECH- 
ANICAL COMPONENTS 
ALL ELECTRONICS CORPORA- 
TION offers a wide range of electronic 
and mechanical parts, supplies. Our 64 
page catalog contains thousands of sur- 
plus and new components for research 
and development, manufacturing and 
schools. Hard-to-find items, not avail- 
able anywhere. (800)826-5432 FREE. 


INE THE DOME HOME. Efficien- 
cy can be beautiful with cathe- 
dral ceilings and lofts overlooking 
spacious living area. Our 125 page 
catalog details information for build- 
ing energy efficient, super-insulated, 
geodesic homes. Includes color pic- 
tures with more than 80 floor plans, 
from 1,000 to 5,000 square feet. Price 
list included. $8.00. GEODESIC 
DOMES, INC. 10290 DAVISON 
ROAD, DAVISON, MI 48423. 
(313) 653-2383. 


IMPROVE YOUR WOOD- 
WORKING SKILLS! The 
RAZORSAW is the best handsaw for 
any woodworker. You get a rip saw 
and crosscut saw for the price of one. 
Order toll free 800-537-7820. Japan 
Woodworker Catalog contains dozens 
of Razorsaws and other woodworking 
tools. $1.00 includes 2 year catalog 
subscription. 


NORTHERN—' Where the Pros 
and Handymen Shop"—Save to 
5096 on a wide variety of name-brand 
power and hand tools, air compressors 
and air tools, 3-23 HP gas engines, log 
splitters, chain saws, pressure washers, 
trailers, trailer parts, pickup accessories, 
winches, generators, welders, and 
MORE! 136-page discount catalog from 


Amazing fascinating technolo- 
gy break throughs for everyone 
ANTI-GRAVITY, lasers, phasor, 
ions, ultrasonic plasma, night vision, 
transmitters high voltage, tesla coils, 
home neon, energy, infrasonics, home 
personal security, science fair projects 
and more. $2.00 creditable to pur- 
chase. Information Unlimited, P.O. 
Box 716 «PSG, Amherst, NH 03031. 


Jar. SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 
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SOUTHERN SECURITY. 
serving America's security 
needs for over a decade featuring 
quality sales by AMSEC, Browning 
and Fort Knox. Nationwide home 
delivery at unbeatable prices. Life- 
time protection for your guns and 
other valuables can be yours with 
models priced from under $300. Send 
$1.00 for color brochures. 


SUNELCO. Solar electricity. The 
new Sunelco Planning Guide and 
Catalog has 100 pages of information 
and quality products. Details the design 
of RV, cabin, water-pumping total 
home power systems. Your complete 
source for solar modules, controllers, 
batteries, inverters, water pumps, energy 
efficient lights, and propane appliances. 
$3.95 ;(406)363-6924. 


2 THE FIRST COMPLETE 

RECORD STORE IN A CAT- 
ALOG. Now you can shop from home 
for any CD, Tape, or Video in print. 
You will find over 50,000 Rock, Jazz & 
Classical titles in the world's largest 
music catalog. Subscribers get our 240 
page 1991 Catalog *1 Free year of 
Updates covering new release & music 
specials plus $50. in merchandise cred- 
its. 1 year $4.00 refundable on your 
first order. 


А 


5 Build Your Own Dome 

Our Dome Home Kits are 
designed for beauty, strength and | 
incomparable energy efficiency. | 
Many sizes and styles available. For | 
the Do-it-Yourselfer we also offer our | 
Heavy-Duty Connector System anil 
lumber cutting plans. Over 100 pages | 
of color photos, floor plans, assembly 
instructions and more. $12. Timber- 
line Geodesics, 2015 Blake Sr., 

‚ Berkeley, Calif. 94704. For Visa or 
MasterCard orders call 1-800-DOME- | 
KIT. 


g 1992 LEATHERCRAFT CAT- 
ALOG. 100's of new items to 
choose from. Genuine leathers, kits, 
tools, books, supplies. Fine tooling, 
utility, garment leathers, suedes, 
exotics. Belt, wallet, moccasin kits. 
$2.00 (postage and handling; refund- 
ed on first order) to: Tandy Leather 
Company, Dept. PS1091C, P.O. Box 
2934, Fort Worth, TX 76113. 


ЕЩ IF IT'S NEW, YOU'LL SEE 

IT HERE FIRST! The latest, 
(most incredible) health and fitness 
products! Revolutionary new home 
entertainment devices! Almost-magic 
cooking aids! Electronic proficiency 
devices to make your home office a 
blue chip data and communications 
center~! A year of big, colorful 


LIFESTYLE catalogs - Just $1! 


Борма, SHOP AT HOM 


Popular Science invites you to send for all of these fine catalogues 


Barnes Noble 
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BUY BOOKS? 
BUY SMART! 
USE AMERICA'S iH 
BOOK SALE CATALOG 


T The Barnes & Noble Sale Cat- 
alog can save you up to 80% on 
quality overstocks, imports, exclusive 
reprints. CDs, cassettes and videos. 
Many items are mail order exclusives. 


FREE 


15 VELUX Root Windows and 

Skylights. Full color brochure 
features design ideas and helpful 
information on creating beautiful, 
light-filled living spaces. Included is 
information on choosing models and 
sizes, correct installation, sunscreen- 
ing accessories, and manual and elec- 


tric controls. Pricing and dealers list is 
also included FREE. 


16 Explore the world from your liv- 

ing room though shortwave 
radio! Get global news direct. Hear 
commentary, culture, sports and 
music from major foreign capitals. 
Our informative FREE catalog will 
introduce you to the adventure of 
worldband radio and also covers ama- 
teur ("ham") radio equipment. Uni- 
versal Radio 800 431-3939. 


17 GREATWOOD LOG HOMES. 

Select from six full log or six 
insulated log styles with up to R-40 
roof systems. Choose Northern White 
Cedar, Western Red Cedar, or White 
Pine. Complete kits priced from 
$9,900. Nationwide free delivery. 
Order our full color planbook of 70 
beautiful models. Cost 56.95. 


CRUTCHFIELD’ | 


THE LATEST AUDIO AND 
VIDEO EQUIPMENT. Hun- 
dreds of components, dozens of top 
brands in the Crutchfield Catalog: 
Home audio, car stereo, alarm systems, 
video, telephones. Color photos. De- 
scription and comparison charts give 
the information you need. Discount 
prices make Kenwood, Sony, Pioneer, 


Bose and other brands affordable. $1.00. 


i LOOKING FOR MODEL 

CAR KITS? Where else can 
you find over 1,000 different kits in 
| stock? Our 1991-92, 60 page illustrat- 
ed catalog. We carry current kits plus 
a large selection of discontinued kits. 
13 pages of modeling supplies includ- 
ing paints, brushes, decals, showcases, 
wiring kits, tools, etc. $3.00. 


JAMESTOWN STAMP'S 
FREE CATALOG. BAR- 
GAINS INCLUDE WORLDWIDE 
STAMPS, ACCESSORIES, SUP- 
PLIES, BASEBALL CARDS, POST- 
CARDS. BANKNOTES. FREE 
WHEN REQUESTING AP- 
PROVALS. BUY WHAT YOU 
LIKE, RETURN BALANCE. FREE. 


Enjoy the fascinating world of 
local and global communica- 
tion. Over 100 radios and accessories, 
plus over 200 books. If you have been 
curious about radio communications 
this catalog is a must. Only $1.00 in 
U.S., $3.00 elsewhere. 


ELE ENS 
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Send coupon to: 
POPULAR SCIENCE 
P.O. Box 1695 

Riverton, NJ 08077 


Popular Science invites 
| you to send for all of 
these quality catalogs. 
Shop for hundreds 
of premium products 
and accessories— 


Check the numbers of catalogs you want. Total cost & add $1.00 for postage 
& handling. Enclose check or money order payable to: POPULAR SCIENCE 


|l enclose $ for catalogs checked 
all in the comfort of + $  $L00 postage & handling 
your home. TOTAL $ 
You can send for as 1. $8.00 _____ 8. 51.00 _ 15. FREE 
many as you want 2. $4.00 9. $2.00 16. FREE 
tK stone mam 3. $2.00 10. FREE 17. $6.95 
win | IB. 4. $1.00 ____ 11: $2.00 18. $3.00 
5. $12.00 12. $3.95 19. $1.00 
6. $2.00 13. $1.00 20. FREE 
7. $1.00 ______ 14. FREE o ë BL $1.00 


Allow 4-6 weeks for delivery. Offer expires 12/15/91 
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Drink. Bathe. Splash. Water the garden. Wash 
the car. Do the laundry. Scrub the dog. Give the 
lawn a drink. Fill the pool. There's no limit to the 
wonderful things you can do when you have your 
own private water system and no water bills. 


Thousands and thousands of happy gardeners and 

* homeowners have discovered the Hydra-Drill secret. 
jÎ They drilled their own wells and their gardens prove 
M it! You can, too. Call or write us today and we'll send 
you a big, free package of information about drilling 
your own well with the Hydra-Drill. 


Call Toll-Free 
1-800-333-7762 


(Ask for Operator 7315 ) 
Also, ask about our "How To..." NN 


Or Clip Coupon and Mail Today! 
ИШЕН ИШЕН ШЕШ ШШ ШШ ЕЕЕ Е. 


2 Г | F ock 7315 Anderson Road 


Opelika, AL 36802 


l_J YES! Mail to me the FREE INFORMATION РАСКА 
and the illustrated guide HOW TO DRILL YOUR OWN 
| WATER WELL. 


“| 

і Print Name = 
| Address 1 
3 i City/State/Zip i 


Phone (must have) © 1991 DeepRock 
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“the greatest 
advance in 
lubrication 

Since the 
invention 


2 Of oil” 
À a vou t al your осоо neede Al come wih 
| В ir Celestron's limited lifetime warranty. 
em “ЖЕ 
| | om - | D0 | : 2835 Columbia St. e Torrance, CA 90503 
| owe ai Ое 213/2125835 
Consumption 
DY Up to 7% 


Protects moving parts! 
From the makers of RA 


Engine Brite9 and SrA 
Liquid Wrenche «2009 


2 CELESTRON: 
` Celestron Intemational 
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| the bomb catchers 


LEE [гот | 4 65| 
Ux жез of security established for 
each airport. Airlines could then 
choose among those technologies, 


| | weighing cost, speed, the servicing reli- 


ability of the manufacturer, and size. 
“We would like to leave that flexibility 
to the air carrier to select the machine 
most appropriate to the site," says an 
FAA official. 

Today the FAA's research and devel- 
opment budget reflects the push for 
better technology. Funds jumped from 
$13 million in fiscal year 1990 to $30 
million for fiscal year 1991. Sources 
say this funding should remain the 
same for 1992. 


Not quite perfect 


А few systems, such as sniffers, 
X-rays, and TNA, are in limited use in 
terminals in the United States and 
abroad (see Frankfurt Airport: Bomb 
Sniffers on the Job). But they struggle 
to maintain the equilibrium between 
sensitivity, selectivity, and speed. 

For example, most advanced X-ray 
systems get high marks for speed, but 
some might miss a bomb that is strate- 
gically placed in a suitcase or sur- 
rounded by certain materials, some 
experts say. And because several X-ray- 
based systems require an operator to 
interpret what the scans reveal, hu- 
man error is still a factor. 

Bomb sniffers, which work like me- 
chanical bloodhounds, have different 
advantages. “Our system looks for the 
explosive itself," explains Thermedics' 
president John Wood. "We don't de- 
pend on some secondary characteris- 
tic," such as the explosives' interaction 
with X-rays. But plastic explosives re- 
lease only tiny amounts of vapor, mak- 
ing samples difficult to collect. And, 
adds former FAA head of security 
Vincent, even a machine that can de- 
tect one explosives molecule in a tril- 
lion or hundred trillion may not be 
sensitive enough. 

One of the most controversial meth- 
ods, TNA, exemplifies the conflicting 
demands placed on detection systems. 
It is the only system in airports at this 
time that screens bags for explosives 
automatically—without relying on hu- 
man judgment. But this nitrogen-de- 
tecting system can be fooled by inno- 
cent objects, like leather and wool; the 
smaller the amount of explosives it is 
set to detect, the more susceptible to 
false alarms it becomes. Moreover, air- 
line carriers balk at the machine's $1 
million price, its large-as-a-truck size, 
and its 10-ton weight. 


The big picture 
“The first thing we should do is get 


advanced X-ray technology into the 
airports, because they make it much 


How to build a high-paying 


career, even a business of your 


Len = 
Bai 
LOSS 


vs 
[Г ML ла 
ж 


H 


ШИШ: 


- 
Lolo 
Lr 


uli 


Tn 


RICK BRUSH, 
NRI PROGRAMMER/ANALYST 


Start with training that gives you 
hands-on programming experience 
— at home and at your own pace. 
Training that begins with BASIC, 
then continues with Pascal, C, and 
COBOL — today's hottest computer 
languages. Training that now 
includes a powerful AT-compatible 
computer, modem, and program- 
ming software you keep. 

Start with real-world training. 
The kind of training only NRI 
provides. 

Now, with NRT's innovative at-home 
training in Computer Programming, 
you can learn to create full-featured, 
powerful programs.to carry out an 
astonishing range of business, profes- 
sional, and personal applications. Now, 
with NRI, you can be a computer pro- 
grammer, ready to build a high-paying 
career — even a business of your own 


— making computers do anything you | 


want them to do. 


The only programming course 
that includes an AT-compatible 
computer and software 
you keep. 

Unlike any other school, NRI gives 
you hands-on programming experi- 
ence with a powerful IBM PC/AT- 
compatible computer system, 
including 2400 baud internal 
modem, a full megabyte of 


| RAM, disk drive, monitor, and 


Only NRI gives you an IBM PC/AT-compatible computer with 
modem, a full meg of RAM, disk drive, monitor, and software 


own, 1 in 1 computer programming. 


invaluable programming software — 
BASIC, Pascal, C, and COBOL — all 
yours to keep. 

You get the experience and the 
know-how, the computer and the soft- 
ware to get to the heart of every pro- 
gramming problem, design imagi- 
native solutions, then use your choice 
of four key computer languages to 
build original, working programs. 


No matter what your back- 
ground, NRI gives you everything 
you need to succeed in program- 

ming, today’s top-growth com- 

puter career field. 

You need no previous experience to 
build a successful programming career 
with NRI training. Indeed, your NRI 
lessons start by walking you step by 
step through the fundamentals, giving 
you a solid understanding of the pro- 
gramming design techniques used 
every day by successful micro and 
mainframe programmers. And then 
the fun really begins. 


your modem to "talk" to your instruc- 
tor, meet other NRI students, even 
download programs through NRI’s 
exclusive programmers network, 
PRONET. 


Your career in computer 
programming begins with 

your FREE catalog from NRI. 
For all the details about NRI's at-home 
training in Computer Programming, 
send the coupon today. Soon you'll 
receive NRI’s fascinating, information- 
packed, full-color catalog. 


Open it up and you'll find vivid 
descriptions of every aspect of your 
NRI training. You'll see the AT-com- 
patible computer included in your 
course up close in a special poster- 
sized foldout section. Best of all, you'll 
find out how your NRI training will 
make it easy for you to build that 
high-paying career — even that busi- 
ness of your own — in computer pro- 
gramming. 


You master today's hottest computer languages, gaining the skills you 
need to build programs for a wide variety of real-world applications. 


With your personal NRI instructor 
on call and ready to help, you use your 
computer and software to actually 
design, code, run, debug, and docu- 
ment programs in 
BASIC, Pascal, С, 
and COBOL. Then, 
rounding out your 
training, you use 


— BASIC, Pascal, C, and COBOL — all yours to keep! 


Send for your NRI catalog today. 
It's yours, free. 
If the coupon is missing, write to us at 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


IBM 15 a registered trademark of the IBM Corporation. 
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other day is all it takes for better health. 
Look and feel better than you have in years. 
Call now. Try the Nordic Fitness Chair" at 
home for 30 days. It's brought to you by 
NordicTrack*, a name you've grown to trust 
in fitness. 
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Practice wheel & rim safety, 
and we'll give you this solid 
bronze belt buckle. 


Avoid needless accidents! Ask 
for the wheel & rim safety train- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
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send you a free Think Safety belt 
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The bomb «atchers 

[Continued from page 98] 

easier to pick out potential threats," 
says MIT physicist and FAA consul- 
tant Lee Grodzins. Bomb sniffers, he 
adds, would be useful as well. ^With 


| reasonably trained people, these tech- 


nologies can give us a very high mea- 
sure of security. It may slow us down, 
but not by much." 

While the more exotic technologies 
—TNA, pulsed fast neutron analysis, 
and gamma resonance absorption (see 
А Bomb Detection Survey)—may ulti- 
mately perform better, they are most 
likely years away from becoming stan- 
dard fixtures at airport terminals. 
Part of that reason, explains an FAA 
official, is that some of the necessary 
equipment isn't up to par. “А fast sys- 
tem implies that you have a high 
probe concentration—that is, you need 
a lot of gamma rays, or a lot of neu- 
trons." Many accelerators aren't able 
to operate at the levels needed. And, 
he adds, practicality demands “а sys- 
tem that doesn't need six graduate 
students' continual attention to keep 
it running." 


Technology's not enough 


"Ihese developing technologies 
aren't going to bear fruit in the next 
six months or a year," notes Grodzins. 
"But terrorism isn't going to end then, 
either. It is going to continue as long 
as there are governments that feel ter- 
rorism furthers their own policies." 

Technology alone, of course, won't 
make a perfect security system. The 
FAA is studying other aspects of air- 
port security that may help suppress 


| terrorist acts. "Work goes on in conven- 


tional weapons detection," says the un- 
named official, “because a terrorist can 
still use a gun to hijack an aircraft. 
And we're looking at ways to enhance 
the transaction between the screening 
personnel and the passenger. That in- 
cludes the training and selection of 
personnel, the layout of the real estate, 
and how we can best move people 
through and yet act accordingly if 
something goes wrong." 

That technology and human mix- 


| ture, says Vincent, is crucial. “I want 


to see a system with the right technol- 
ogy, but equally important, I want to 
see it balanced with the right people. 
It's fallacious to think you can keep the 
people out of the system. There has to 
be some human judgment." 

Yet another tactic, adds the FAA 
source, is to minimize the destruction 
if a terrorist bomb does slip by the se- 
curity net. FAA-backed research in 
aircraft design, such as hardened car- 
go containers, could help keep planes 
in the air after suffering the blow of 
an explosion. Discussions with air- 
frame builders have begun but con- 
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The bomb «atchers 


[Continued from page 102] 

ception, design, and manufacture wil 
take years to show up on commercia 
Jets. 

If bomb detectors are getting evei 
better at finding explosives, security 
experts around the world are working 
to make the explosives more de 
tectable. Mike Catlett, chief of the ex. 
plosives technology branch at the 
Bureau of Alcohol, Tobacco and Fire: 
arms says that on March 1, 1991, at а 
conference sponsored by the Interna 
tional Civil Aviation Organization ir 
Montreal, nearly 100 countries signec 
an agreement "in principle" to mark 
all plastic explosives with one or more 
chemical additives that have relative 
ly high vapor pressures. These addi 
tives would make the explosives easi- 
er to detect by bomb sniffers. 

"This is a pending treaty," Catleti 
explains. “The U.S. is still conducting 
tests to determine what combination ol 
the four additives we want to use.’ 
Until then, the Senate will be unable 
to ratify the treaty. 

But the success of this treaty hinges 
on the destruction of existing plastic 
explosives. Once the treaty is in force, 
countries will have three years to de- 
stroy all commercial explosives and 15 
years to destroy military versions. 
However, stockpiles of explosives may 
be beyond the reach of the treaty. 
Czechoslovakia, for example, is said tc 
have sold trainloads of the plastic ex- 
plosive Semtex to nations backing 
terrorism. 


The next threat 


Although the FAA official would not 
comment on it, the agency must alsc 
anticipate future terrorist weapons 
—threats that may be close at hand. 
“The weapons that terrorists use are 
getting deadlier each year and more 
difficult to locate and neutralize," Sen 
John Glenn warned in a Senate hear. 
ing on counter-terrorism methods last 
February. “Chemical and biological 
agents may soon enter the arsenal of а 


variety of terrorist groups both here 


and abroad,” creating perhaps the next 
technological worry that has to be 
fielded. 

So it's a fine line, says MIT’s 
Grodzins, between hurrying bomb-de- 
tection devices out of the labs and rely: 
ing on immature machinery. *] 
wouldn't want any technology—how- 
ever optimistic I may be—to be placed 
in an airport until it's received a skep- 
tical going-over. If people believe 
they're on a safe airplane, then they 
better really be on a safe airplane. I 
the technology has a weak point, anc 
terrorists know what it is, then it’s 
worse than useless—it has createc 
false confidence.” 
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HELP STOP BLEEDING AND 


GUM DISEASE IN 30 DAYS! 
Dr. Woog®PerioSystem® 


-] Home Professional 
ontal System replaces: 


The 
Peri 


Geneva, Switzerland — Revolutionary Swiss metho- 
dology proven by 160 university clinical tests, worldwide. 
His technology prevents and reduces bleeding and gum 
disease in less than 30 days. Plus eliminates most plaque. 


Already Over 100,000 PerioSystems Sold 
Dr. P.G. Woog, Ph.D., Toulouse University. Inventor of the 
first electric toothbrush (1956), owned by E.R. Squibb & 
Sons as BROXODENT™ since 1968. He has contributed to 
over 160 scientific papers. 


A Brush Mechanically More Powerful than Interplak* 
The hydraulically-powered brush removes plaque while it 
gently and effortlessly massages gums, strengthening 
them, helping to cut back gum disease and bleeding. 


"The Woog System helps reduce or prevent gum disease," 
-Dr. LH. Manhold, Journal of Periodontology 


Not a Monojet like WaterPik” | 
17,000 micro-droplets of water and air per second safely 
ease away loosened plaque and debris, act as an hydraulic 
toothpick and accelerate circulation in gums. 


Faster and Easier than Hand Flossing 
4 custom periodontal attachments and micro-fraction- 
ated action reach, clean and massage ... even around 
orthodontics, brass or chrome bridges, and partial 
dentures! Mouthwash released precisely by a dispenser. 


PLUS ... 30 DAY RISK FREE TRIAL! 
Prove to yourself how easy and effective the Woog is to 
use, take advantage of our 30 day risk free trial offer. 


- ® 
Dr. Woog” PerioSystem 
CCN Inc., 1 Research Park, Dept. B197 
Chester, CT 06412- 1353, or call Toll-Free 


1-800-677-5556 


(In Canada 1-800-999-4744) 


You will receive your FREE Dental Care Information within 7 days. 


SAVE $$$, ENJOY FAMILY FUN 
with VACUUM HAIRCUTTER 


As seen on TV, now for less. 
Full money back guarantee. 
Mail today $MÓ $99 plus $5 s&h to: 

Robocut Co. POBox 9596, Ft Collins, Co 80525, U.S.A. 


call now 1-800-825-0139, VISA/MC/COD 


Never need a barber again. Does all styles, 
all lengths. Tapers, layers, feathers, collects 
clippings. Great haircuts easy. You get all 
you need for haircuts, use with any vacuum. 
Thousands in use from Egypt to Japan. 
MADE IN USA. 
Robocut, the original since 1985, 


As seen on TV, now improved: 

* Easy-to-set dial gives you any length, 
not 1/2 inch steps and no loose parts. 

* Any length from skin-tight to waist-long 

* Great for straight, curly, even afro-hair. 

* Excellent for pets. 

ж Lighter, only 11 oz versus 21 oz 
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Shoppers' Showcase 


A selection of products and services for POPULAR SCIENCE readers advertising rates for this section, write or call Diane Pahl, Direct 
are available directly by mail. Enjoy the fun and convenience of mail Response Manager, POPULAR SCIENCE, 1000 Town Center, Suite 
order shopping. Please order directly from the advertiser. For 1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


THE "GREAT DEAL" CATALOG 


1-800-729-9000 


A ORDER TODAY!‏ .| تت 


SPORT RADAR | [ANTENNA ELIMINATOR. 
* Super compact, "or Qu r LINE ; | v "s SUPERSLIM 
ess Ihan — "7 7| AUDIO/VIDEO || = 2 I i LAPTOP 
ie E. (| ANTENNA | / X || COMPUTER 


* Double israel A 
conversion -e PASSPORT | • Patented "Reception | / " «| *80C88 8MHz 
super- Дл ШШ шш Tuner" for clear eS. m microprocessor. 
heterodyne IAM "ccn шна audio/video reception. NGC eit * 540K НАМ. dicilur 4. 
circuitry. es i EL {| | *Works for both VHF no CET | * Two 720K 3.5" i R5232 serial port 

» 3-way | ANDI TÎ ала UHF. SS MT floppy disk drives. E E M 
audio/visual «Includes signal ae — NN * Slim size, 1" high. y Lind 
alarm system. * Sensitivity: -112 dBm/cm2 X band, -105 separator and 6 ft. co- у е *10.5'super-twistnonglare With 10 programmable 
dBm/cm2 К band. * Microwave bandwidth: 110 MHz X axial cable for easy ш: "е7 LCD screen, resolution: function keys. 
band, 210 MHz К band. * Selectivity greater than 80 dB. | ^ connection to receiver. 640x200. * Only 8 Ibs. . Includes DR-DOS. n 

* Weight: 6.5 oz. * Dim.: .75"H x 3.75"W x 4.50"D. * Eliminates ghosting. | M A * IBM compatible. * Dim.: 13 x12.2"x 2.2". 

* Includes visor brackets, dash fasteners, power cord that | «Can be used іп * One Year Mfr. Warranty! | * Includes removable * Model #: B200. 
plugs into cigarette lighter and travel case. conjunction with * Factory New шаш rechargeable * Factory New! | 

* Factory serviced. • One Year Manufacturer's Warranty! rooftop systems. Ni-Cd battery * One Yr. Distr. Warranty! 


^ oru * Dim.: 3-7/8"H x pack, lasts up 
TOME SIUS Mfr. т. Sugg. Retail if new: $195.00 ataw 11/8"D, , Mfr Sugg. Retail $49.95 | rsen Mfr. Sugg. Retail: $1,295.00 


SR ОА ark E 1 29?? 99 | ‘UL. listed. о omen $ 3 n 29 99 | «Centronics DAN днк с $ 3 9 999 99 
Virginia or ЕА “Model # д1. | PRICE parallel pot. / PRICE 


Connecticut, ет No. PE. 169856 S/H $6.50 item No. B- 3524-182190 S/H $5.50 | * One RGBI port. ttem No, p. 3524-175897 S/H $19.00 


| m. 386'" -SX COMPUTER WITH 42MB HARD DRIVE AND 
COMPUTER * | 14" VGA COLOR MONITOR 


cC o M P JU T E AS 


DESKTOP FULL | = = pp intel 386-SXm * Two serial ports, one 
PAGE FLATBED y) Em Fi : microprocessor, parallel port. 
SCANNER Ea m m а — running at 16 MHz, * Real time clock calendar 
o = : mud : zero wait state. with battery back-up. 
* 42MB hard drive. * 101-key 
* 1MB RAM expandable to enhanced keyboard. 
5MB on motherboard. * 80387 math 
Bu l—— - 1 *Опе5.25°1.2МВ co-processor connector. 
^ ын ion: 200 * Max. scanning area: = — floppy disk drive. * Weight: 32 Ibs. 
150 1 20a 1d 100 dpi. А d 1 EC * One 3.5" 1.44MB * Model #: 215. 
на ; d ise Paintb ne Р RS-232C serial and floppy disk drive. * One Year Mfr. Warranty! 
derent rpm Centronics parallel * ІВМ compatible. * Factory New! 
assidue мын interfaces. * Serial шаа * 16-bit 800x600 video. 
á He Miss iis diusts t interface cable and AC peer : cert YS * Expansion slots: four 14" VGA Color 
Му ane adapter included. dile -——— 16-bit slots. Monitor features: 
è oie eae -159 x эрге ied ага Warranty| | errr "тт 1 * Two half-height * Resolution: 640x480. 
п. peed: * Facto ew | sit " i: в itch: .4 
sec. • Compatible ry exposed and Dot pitch: .41mm. 


with desktop Mfr. Sugg. Retail: $595.00 Mfr. Sugg. Retail: $3, 698.00 one internal 3.5" * Tilt swivel base and 


ria z s drive bay. video cable. 
ublishing, no c MAMAC : 
OCR Graphics Д E ^F pum EM к $ 7 99 99 р PRIC CE $ 7 7 99 99 99 * Includes Lotus Works, * Model #: MN175. 


and "Paint" т DR-DOS 5.01 software. * Factory New! 
software. Item No. в: 3524-1 75946 S/H $8.50 - No. B- 3524-182946 S/H $49.00 


* Inputs hard copies of text 
or graphics for on- 
screen manipulation and 
merging with 


Loo oe EST 


FOR FASTEST SERVICE CALL TOLL FREE 


| 1-800-729-9000 ji 
i i CUSTOMER SERVICE: 1-800-733-9070 | 
МАМЕ 
ADDRESS | 
Delivery to 48 U.S. continental states only. SUBTOTAL 
| GTa  — ram TT oes | In MN add 6.5% Sales j 
| | | Tax 
Check/Money Order Visa — 
MasterCard Discover CARD NO, _ EXP. DATE. SIGNATURE B-354 і 


SEND ТО: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., P.O. Box 29900, Мріѕ., MN 55429-0900 Copyright 1991 DAMARK INTERNATIONAL, INC. All rights reserved. 
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& J WHOLESALE-LOW PRICES 


..IT'S LIKE DISCOVERING A GOLDMINE! 


DISPOSABLE LIGHTERS Medicine Cabinet—55 asamt. on 
ТЕН TAFE 2 dz ТА box, 12 dz per carton | BIC USA 1 on Card 30 dz $6.04dz card- ayer, Anacin, elc. $8.99 Cd 
| 1/2 x 800 Cello $4.40 dz Mini Bic 50/Box 600pcs 0.38 ea 12/3 Раск | 
1/2 х 450 Transparent 8.28 dz Pyro Disp. Liter Crdd 36 dz 0.26 ea Prime Condoms on Card 8.05 Cd 
3/4 x 300 Transparent 8.28 dz Pyro Disp. Liter Bulk 50 dz 0.24 ea ETAN 
cartons add 70¢ dozen | Kin ЕТТ A nr | 
И д, оар. арг рды 1000 pes Olea | Colgate 3.15 oz. (90 gram) (64) $11.50 
| 0.52 pk GER. E. pum Gift Boxed-1 dozen Per Box 
nson 10 Pak t 4 free razors 0.92 pk nne. ui | i $7 A Regular $1 oed dz 
le Gd News 2's (12-2's cd) 5.52 cd 12.50 Cowhide 34.50 dz 
e Good News 12 in bag 27609 | Credit Card Calculator 258 ^. | $800 Ladies 1656 dz 
e Trac Il 5's "ee | Da tau caku rs $10.00 Tri-fold Cowhide 34.50 dz 
а 21002 | Desk Top Solar Calculator 8.05 ea POKER SIZE 
[o ; Promotional Wristwatch 1.44 ea PLASTIC COATED 
te Atra 10's 41.40 dz Е i | | 
| Echo Killer" Key Chain 3.45 ea PLAYING CARDS 
р ak (288/53) 55205 | Pen Watch in Box 173еа | 956 Deck 
Lucite Desk Clock 1.73 ea 1 dz. Per Box-24 dz per Cin 
ABS | (Open Cartons 5.45 dz) 
ack Unbreakable 1 gr $4.14 gr ape + 
ote ur ee. a: 
ldies Asst Colors5 gr 18.22 gr PIC Tans d : Е ү, | BLISTER | PACKED 
o 72 in Drum 6 drums 6.90 dr Clear or Tan , 26€ EACH 
t Cmbs in bag 144 bags 0.40 bg т | Ad Per Dispi Bo 
E лы |, io 
ii | M UM | PRO FESSIONAL T TO OLS = m 
RE ey: y N T $21.28 dz | АС Adapter 110/220v 4 pe Groove Jon Реган Û $n у, 
б Easy Оф - j ^. | VHS storage Cs PVC Delix “ematen Mr SUE NEUE h 
PB Solid or Print 5 dz 21.28 dz 1/2" x 800" imported | M "y Comb dnd Wrench Set 1/4*—1 1/4 "49.37 (ST) 
| Long Black PB 5 dz 3738@ | Transparent Tape 5 pc Mechanic's Plier Set... MN Y c 
a" а Ж: (GE allah 
г Str 'n pc Too wh i | 
| long Doorman 2d 73.6042 | 25i Telep Line Cord Channellock 9 1/2"x6 1/2" Plier . ATTI en 
cartons add $2.30 dozen ыны шт Channellock adjustable Socket Wrench Set. „30.37 (5 
| | Mens Tube Sox 6/bg pc Pier. mt TI e 
STCLOX CLOCKS Mens Stretch Dress Sox 10° Groove Joint Plier. erse 60 ea 
0 Electric 12 Pes $3.44 ea Soft Light Bull 0, 60, 10" Locking Plier... | наанаа наа атава "9 60 ea 
0 Dial 12 Pes 4.26 ea 75, & 100 watt (40/3 Paks) B Slip Joint Plier.... vens 00 m 
2 Drowse Dialite 12 Pes 4.89 ва Ronson Butane Gas- 8" Long Nose Plier .....2.60 ва 
3 Keno Wind Up 24 Pcs 5.46 2-1/2 oz. (70 gram) 8" Linesman Cutting Plier 293 ва 
4 2 Bell Wind Up 6 Pcs T.48 ea 5-1/8 07. (145 gram) 3 pc Locking Grip Set. 7,15 ва 
О Travel Alarm 6 Pcs 5.06 ва Fiber Optic Wand 4 pc Pipe Wrench Set 16.77 (ST) 4 
| ENTE IC FOR HM FORg iT He Нев зз Wrench Sei 7109 (Sm 
— pc Adjus renc ssh 
AIR TOOLS Brown Jersey Work Gloves... „11.05 by 
| White Cotton Work Gloves... 11.09 DZ 
il Action Sander Leather Palm Work Gloves... 1.63 РА 
d - 10,000 RPM, Orbital, Stroke - 3/16 Leather & Canvas Highcuff Work Gloves .........2.93 PR 
Average. Air Consumption - 4 CFM. Heavy Du a ead by ee опу). 187 T 
m. Air Pressure - 90 PSI. 3 pc Tin Snip Set... 1.97 (ST) 
51008 Sip Wt. 6lbs 13 pc erupit Sel... "947 Б 
| | * Coupled with Brass Male & Female Fittings 7 pc Nut Driver Set... „247 ST 
7 i E jns 2 1/2" Laminated Steel Padlock... 2.9.20 ва 
d - 8,000 RPM, 25' Sugg. Retail $12.95 2 Long Shackle Laminated Stee Padlock. 3.25 ва 
al. Stroke - 3/16 inch, #71-060 1/CS Ship. Wt. 4 Ibs. 6 or more $6.60 Staple Gun... ИШГЕ" 
?aper. Size - 3 2/3” x. 50' Sugg. Retail $19.95 Single $9.95 25' Steel Tape measure... 115.07 ва 
rerage. Air Consumption-6 CFM. #71-070 1/CS Ship Wt. 5 lbs. 6 or more $7.20 ы Steel Tape Measure... = т ва 
. Retail $39.95 Single $24.75 25' Coil Sugg. Retail $9.95 Single $3.45 dp dm WE Жа 
hin | Auto & Home Electrical Test Kit... 9.98 (5 
J20 10/CS Ship. WL 4168. #71-080 40/CS Ship Wt. 3 Ibs. 4 in 1 Air Compressor 388 A 
' Drill Planetary | 3/8" Reversible Ratchet so one a pene =r 
T i Speed 150 RPM. Torque-50/Lbs. Average Air Tool Set For Home or Auto.....................25.87 8 
d - 2500 RPM. Consumption - 3CFM. Recom. Air Pressure-90 PSI 08 f Coil Air Hose ^d. 12 ва 
we Air Consump- к: Sugg. Retail $39.95 Single $28.00 Home of Auto Tool Kit w23 iti Style Тоов....20459 ST 
4 CFM. Recom. 471-090 20/CS Ship Wt. Glbs r EE 
ressure 90 PSI. Sugg. = | 40 si Ratchet Socket Sat PiPBRPHEFERERERSEd x E 
1549.95 Е Single $35.00 25 pc Ratchet Socket 5е!.................................11 37 ish 
M I YEAR с 
Hammer Kit „$25.95 (Lots 3 or more 
onsists of One Long Barrel Chrome finish | Video Cassette Rewi 0915.00 (Lots 3 or more 
ammer, One Spring Retainer, One Fitting à Brass Book Rack (H "m E 1% L: 29106 D. wg 16.9562. e 3 or more) 
W Purpose Chisels Blows Per Minute - NE с. À : Adult 90 min. Movies (VHS).... ond OD ва. 00 pcs.) 
» Stroke-2 5/8" • Average 9 Pc. 1/2" Drive Deep Impact Socket Set PES өзөзөннөннөнөн ma Ар 18. ACE 
unsumption-4 CFM. « Recom. Chrome vanadium steel, sturdy hammertone metal case. Car Ar Freshner E zpi e 
ressure - 90 PSI. Sugg. Retail $29.95 Single $14.00 Sizes 3/8", 7/16”, 1/2", 9/16" Video Cassettes ... is x.x... 582. (Lots 10 or more) 
М0 10/CS Ship. Wt. 5Ibs. a" 5/8", 11/16", 3/4", 13/16", 7/8", 15/16", and 1" Bambu/EZ Wider Cigarette Paper-Bambu = 
3 ` Sugg. Retail $20.00 Single $10.35 194) Rea, (e^ бе PENN, $3: Ox 
AO 2 ¢ es)... КОЗИН. X 
uM Grip Impact Жыен о». m 2 б ТЕТ манар $427.00 
d - 8,000 АРМ. Max 9-Pc. 1/2" Drive Deep Impact Socket Set Metric B) spe E лимена 
te - 275 А.Л. Chrome vanadium steel, sturdy hammertone metal case. Sizes 10,11, $40.00 Legal Size 
ge Air Consumption—4 СЕМ. Recom. | 13,14,16,17,19,21,22,23,24, and 26MM. | VHS VCR (Emerson or Toshiba) 2 2 Head 
rassure - 90 PSI. Sugg. Retail $49.95 м, Single $35.00 | Sugg. Retail $20.00 Single $10.35 wi Remote... eene 20,00 ва. 
50 10/CS Ship. Wt. 6 lbs. #71-110 10/CS Ship Wt. 605. ! 10 Color TV w/ Remote Control......................5225.00 ea. 
Credit card customers DENDER GROUP ALL PRICES ARE F.D.B. CUR WAREHOUSE IM GARY. CUSTOMER PAYS 
can order Wholesale Discount Distr autars FREIGHT. WE ADO $3.50 HANDLING CHARGE. MINIMUM ORDER $50.00. FOR 
CAE ки, AM Prices Subject i Change ONNE ut NOUDA. PROMPT SERVICE, SEMO CERTIFIED CHECK OR MONEY ORDER PERSONAL 
7 days a wee . Please Order directly from this Ad. OR COMPANY CHECKS DELAY UP TO 21 DAYS. WE HANDLE WHOLESALE. 


PHONE: (219) 885-0017 FAX#: (219) 885-4509 SEND $5.00 FOR OUR 1901-22 PROMOTIONAL WHOLESALE CATALOG. 


TELESCOPES? WHY PAY MORE FOR LESS? 


B" Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 


40 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 


Now at home in your spare г 
time, without any previous 2^4 . 
experience, you can train for | 
a money-making career 

„even get a Specialized 
Associate Degree. Call or 
send for free information on the career field that 
interests you most and how to train for it. 


1-800-234-9070 Ext. 389 


CALL АНҮТІМЕ—24 hours а day, 7 days a week. 

OR MAIL COUPON TODAY! 
International Correspondence Schools _ 
| o) Dept. АРСЅ915, 925 Oak Street, Scranton, РА 18515 | 
Send free facts on how | can study at home for the career | have 
і | 

chosen. No aon No salesman will visit. CHECK ONE BOX ONLY! 
ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
| © Business Management | ] Civil Engineering Technology 
C Accounting C Mechanical Engineering 
O Bus. Mgmt—Finance Option Technology 
j O Bus. Mgmt.—Marketing Option C] Electrical Engineering Tech. 
CO Applied Computer Science O Industrial Engineering Tech. 


Enjoy the Safety, Economy 
& Easy Installation of This 
telescope tester. 


| Au to m ati i C COULTER OPTICAL, ING. P.O. Box К, Dept. P.S. 
| i g ht ‚ Idyllwild, CA 92349 Phone (714) 659-4621 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN ОАК ЕТС. 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! + Compare Our Low Retail Prices! 
e Orders From Stock Shipped Immediately! 
* (Guaranteed Warranties & Prices! « All Major Credit Cards 


PACIFIC CABLE CO., INC. 


73251 Reseda, Dept. 1460 ‘Reseda, CA 91335 
= For all other information 1-818-709-9937 


54995 :- Don'tlesve lights оп all the ae ; KLEER TEMP 


=» —Approach and 
It Turns On! 


time — it’s adead giveaway f Now see the outside temperature 
you're not home. Wastes energy, too! Instead, @ quickly, clearly and accurately. Unlike 
put a Falcon Eye automatic light to work, outside 
or inside your home or business. It detects 
people 30 feet away, floods the area with light, 


then goes off when the detection zone is vacated. 


34 normal thermometers, Kleer temp 

1 ‘features bold, easily readable 

а 2 numbers. Measures 77 in dia. and 
..-* "MES needs no tools or screws to install. 


i 
I 
i 
O Hospitality Management C Electronics Technology : ; 
i iu inci lel DIPLOMA PROGRAMS i Completely assembled (flood bulb included), ' : B а pos -ma Lu imn. са 
| C Computer Programming C Police Sciences — | installs in minutes — choose from plug-in or ba eoe DE Mi isse Жыла. 
i ou Programming’ I an security Officer i direct-wire models. To order mimg | ae tn innesota res 
| C Personal Computer Specialist Small Business Management ||| (MasterCard, VISA or by || || TRE SLIC A S 
L 1Computer-Assisted LM Conservation с; check), write to: r ODEL S " Eee 
Bookkeeping C Diesel Mechanics | as 
| cale at C C Mot ice | i [- | П - e, | ПС | FIRING MODEL GUNS. 
_)Catering/Gourmet Cookin |. ] Motorcycle Repair a 
I E MI Repair ' Survey & Mapping х | а CO y a | E Safe! Full size. n allo Realistic. Eom UE 
Ашо Mechanics LITVNCR Repair — || 3130 ) Marquita, Fort Worth, TX 76116, Dept. 104 | | тог рм Sannat ee Catalog. US.M1911 
| C Bookkeeping [Animal Care Specialist i COLLE 3 ARMOURY Creon 45 AUTO. 
- FiHotei/Restairant Management C Travel ү iis ||| orean 1-800-541-3507 Extension 104 | | 150058 Siaters Lane $107 pro. 
[ Drafti utri ai CE E Length: 85° 
ТАЈ Conditio & Refrigeration _)Photograp Hing $4.95 er 734965 Alexan ight: 
| morire E | uou Shot Story Writing | NEP AENEAN 95565. Jena emer aad UN OG | es anra 25 ME mum um on ago Ai ا‎ 
C Electrician 
| = | 
Name | Age — OTHER MODELS AVAILABLE 
Address Apt. 4 | from Falcon Eye, the original manufacturer of Order direct and save $$$. Warrantied batteries, battery savers, 
City/State mE Zip l automatic lighting (since 1983). Write or call for leather cases, antennas, car kit/ adapters & much more!!! 
ls --——————— FREE INFORMATION TODAY! SAVE 30% TO 60% 
L " — ل‎ || Glass mountantennas $18, Leather cases from $29, 


Battery savers from $19.... CALL МОМ! 


Concept Mobile 1-800 / 759 - 7091 
Next day shipping, orders over $150 ship free 
Credit Card or pre-pay only. Sorry, No COU's 


'G LE pec 

ana Furniture NAME BI : 

Also Assembled UYING | Sue ait al about Saito Van 
and Finished | guaranteed M t ces. 


6310 N. University No. 3798 * Peoria, IL 61612 
lllGrandfather Clocks, | | 


Mantel and Wall Clocks 1-800-472-8626 


Curios, Tables, Chairs, | 
Desks, Cradle...and more! | | | 


IM Solid 3/4" Black Walnut, : : | 

Cherry, or Oak Save up to 8096 on publishers' overstocks, imports, re- * 
BEST Super Tri-Bi Auto/ | | mainders. Choose from up to 8,000 titles including 600- 
Var. Gain Adjustment $11995.$85 US Cable'll Beat Heirloom Quality 1,500 new arrivals each month! Do-it-Yourself, Arts & 


Crafts, Fiction, Politics, Literature, Nature -something for 


| espe шоор monak FREE CATALOG. 


L Hamilton Box 15-606, Falls Village CT 06031 


Jerrold Super Tri-Bi... $109.95..$79 Anyone’ 8 Price’ 


Scientific Atlanta ........ $109......$79 
ت ی‎ ga . Advertised in 


Panasonic Т2РС145.... $99.95....579 this Magazine! 
Stargate Converter... $95 
Digital Video Stabilizer. $59.95....529 
Wireless Video Sender..$59.95....$49.95 
30 Day Money Back Guarantee 
FREE 20 page Catalog 
Visa, M/C, COD or send money order to: 


WE Solid Brass West German 
Movements and Dials 


W Money Back Guarantee 


New Subscribers... 


12 ISSUES 
ONLY 


U.S. Cable TV Inc. Dept. KPS101 i te h SOO 
. terested in | fien f 
4100 N. Powerline Rd., Bldg. F-4 2 De t Yourse Kits e Suited MI M ә 
Pompano Beach, FL 33073 5 Finished коса 1 FO d on dad: | 
e | Send payment to: OLD CARS e 700 E. State St. e lola, WI 54990 


1-800-772-6244 


Name 
For Our Record ! 
ie undersigned, i hereby decus under penali of perjury | - | C ABLE T V 
t TOC , will be | | r i 
UT eie ci Я DESCRAMBLER LIQUIDATION! 
local officials or cable company officials in accordance with all с —REL lp FREE CATALOG! 


applicable federal and state laws. FEDERAL AND VARIOUS | 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE, 


Date: 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


(Please Print) 
Seem | 
CLOCK COMPANY | 


World's Largest Man w of Be oe dis Clock Kits 


ama 36502 Ш Phone 1-205 929.2316 


No Florida Sales! | 108 © POPULAR SCIENCE OCTOBER 1991 


Signed: 


SINGERS! 
REMOVE VOCALS 
Р FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 
tereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
et connects easily to a home component stereo. This 
nique product is manufactured and sold Exclusively by | 
IT Sound - Not sold through dealers. Call or write for a 
gree Brochure and Demo Record. | 


T Sound, Dept. PS-4, 7980 LT Parkway | 


ithonia, GA 30058 (404) 482-4724 | 
| lanufactured and Sold D LINE: laden LT Sound 


4 HOUR PHONE DEMO LINE: f 482-2485 | 


IGITAL VIDEO STABILIZER 


LIMINATES ALL VIDEO COPYGUARDS 


“hile watching rental movies, you will notice annoying peri- 
die color darkening, color shift unwanted lines, flashing or 
igged edges. This is caused by ihe copy protection jamming 
gnals embedded in the video ana such as Macrovision copy 
otection. The DIGITAL VIDEO STABILIZER: RX2 com- 
etely eliminates all copy protections and jamming signals and 
rings you с sy clear pictures. 30 DAY MONEY BACK 
ЈА | YEAR W WARRANTY. WARNING! 
пе RXZ is not ыл to copy cone video tapes. 


59.95 


$4P&H ) 
‘ISA, M/C, 
20D. 


——— ннн 


-800-445-9285 


‘CO Electronics Inc. Dept. CPS101 
81 W. MERRICK RD. VALLE STREAM, NY 11580 


CALL 
NOW 

| FUN 

| TO OWN! 

| Free Brochures! 
EASY TO BUILD — FULL KIT ASSEMBLIES 


1-800-800-0608 Ext. 2201 
AMERICAN CLASSICS CORPORATION 
93 NP Avenue, Fargo, ND 58102 


MAKE MONEY 


Swiss International 

| . GOLD AND PRECIOUS METALS MERCHANTS* 
pda d Guia 

с Unwonted Estate or 

. damaged jewelry 

| с Dental Gold 

D Platinum 

D Silver 


tered trode nome 3llad 
i Highest Prices Pard 
| WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 


name and full mailing address. 
Send to: Fax: (416) 730-0848 
(In U.S.A.) (In Canada) 
S.I.G. & P.M.M Ltd. S.1.G. & P.M.M Ltd. 
Dept. A Dept. A 
269 Portage Hoad 301 Sheppard Ave. W. 


Lewiston, New York 
14092 U.S.A. 


Willowdale, Ontario 
M2N 1N4 Canada 


CLEAN AIR 
| OF YOUR САН! Better 


THE SWEET SMELL OF 


Solar cell runs 
. powerful fan 


FRESH, 
|FOR THE INTERIOR 


fresh air out! 
than "new car smell" , better 

than irritating artificial 

freshners: Introducing the 
HOXAN SOLAR POWERED 
AIR CLEANER for cars, trucks, RV's, vans, & boats. NO wires, NO batteries - just FREE POWER 
from the sun to keep your vehicle smelling fresh air clean! Just mount this revolutionary device on your 
dash or back window shelf. In operation, a built-in SOLAR PANEL converts sunlight into electricity 


| toruna fan and air cleaning system. OBNOXIOUS SMOKE, DUST, POLLEN AND STALE FOOD 
| ODORS ARE SUCKED IN BY THE POWERFUL (silent) FAN, AND DRAWN THROUGH A 
| SPECIAL “KAYAMAX” CHARCOAL/CATALYST FILTER (Kayamax is the same efficient filter 


| used by hospitals and factories). This filter doesn't “cover up" odors with another scent, it 

| ELIMINATES them, permanently! Works whether your vehicle is parked or moving. A must for 

| smokers with an ashtray full of cigarette butts... for allergy sufferers... for vehicles with spilled food & 
beverages "fermenting" on upholstery... pet owners... for any vehicle operator sensitive to passenger 
comfort-(ideal for cabs, limos, delivery vans). Compact 8" x 3" x 2" Solar Air Cleaner has hi-tech 
design, constructed of black, corrosion and heat resistant material. Manufactured by Hoxan, a world 
leader in solar technology; warranty and money back guarantee. Order Solar Air Cleaner for $38.95 
(each add’! unit $36.50) + $4.00 shipping per address: | 


Г == жа жы ти шш ин ша ы ш аш шы шы шы кышы Шын шан сий rT 
"HON, Cece ey Os I [Г] YES! I want to keep my car smelling fresh air clean. 


4 DutchGuard, Dept. PS10 Ship + Solar Air Cleaners for $38.95 (each add'l | 
[ Р.О. Вох 411687 
{ Kansas City, MO 64141 


MC/Visa, COD, CALL TOLL FREE 1 -800-821- -51 57 


unit $36. 50) + $4.00 shipping per address. 


ATTENTION OIL FURNACE 
OWNERS HIGH EFFICIENCY 
TECHNOLOGY CUTS OIL 
HEATING BILLS 30% TO 45% 
The MAGNUM 99 will cut your heating | 
bills dramatically, and squeeze more 

usable heat out of every gallon. 

It extracts heat from oil at an amazing 
95% efficiency rating. — — —.— 

| © Uses PVC plastic vent pipe iG 


* Perfect for replacing electric! 
heating or older oil furnaces 2 


Own Your Own 
Private Post Office 


and 
Shipping / Packaging Center 
® High profit, excellent cash flow 
Factory direct prices 
Absentee ownership possible 
Excellent add-on business 
Free consultation 
Not a franchise 


(YUKON 


Send for more information ar 
Call 612-633-3115. 


e Complete Equipment 
Package for 
“Тигп Key Store" 


Call For FREE catalog 
And Information Packet 


800-762-6937 | 


| Yukon Energy Corporation, Dept. 91-J-PS 
gi 378 W. County Rd. D., St. Paul, MN 55112 
Name 
Address 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 
CABLE TV DESCRAMBLERS 

Special Dealer Prices! • Compare our Low Retai 


Prices! « Guaranteed Prices & Warranties! - 
* Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE PRODUCTS, INC. 
4080 Paradise Rd #15, Dept, 523 Las s Vegas, M 89109 
For all other information (702) 362-9026 
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| SECURITY. 
i Г = CORP. 
MANUFACTURER OF POSTAL BOXES 
815 S. MAIN * GRAPEVINE, TX 76051 


a 


Rec:'cled Paper 


LEARN VCR 
CLEANING/MAINTENANCE/REPAIR 


EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 


age 
Secrets | 
Revealed! 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 


IF you are able to work with common small hand 
| tools, 

IF you possess average mechanical ability, and have 
a VCR on which to practice and learn... then we can 
teach YOU VCR maintenance and repai r! 

FACT; up to 90% of ALL VCR malfunctions are due to 


| simple MECHANICAL or ELECTRO-MECHANICAL | 


| breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 
photos and illustrations) and AWARD-WINNING VIDEO 

| TRAINING TAPE reveals the SECRETS of VCR mainte- 
| nanceand repair— "real-world" information that is NOT 
| available elsewhere! 

Also includes all the info you'll need regarding the 

| onl of running a successful мис орага- 
| tion 
FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 


Or write to: 
Viejo Publications 
5329 Fountain Ave., Dept.PS 
Los Angeles, CA 90029 


YOU 
ALMOST 2” 
TIALLER 


WIDTHS: B-EEE 
FINEMENS' 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of E-EVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. “MD. RESID. 1-400343 3810 


TOLL FREE 1 


ELEVATORS 


RICHLEE SHOE COMPANY, DEPT. PS10 


P.O. Box 3566, Frederick, MD 21701 


CABLE TV 
DESCRAMBLERS 


Qty 1 10 20 

Jerrold (Type) SB-3 89.00 56.00 48.00 
Jerrold (Type) FTB-3 99.00 69.00 54.00 
Scientific Atlanta SA-3 99.00 69.00 54.00 
Hamlin MLD-1200 99.00 50.00 
Oak N-12 99.00 59.00 58.00 
Tocom 5501 
Eagle PD-3 119.00 64.00 60.00 


COMBINATION UNITS 
Jerrold (Type) DRX-3DIC 169.00 109.00..89.00 
Jerrold (Type) Starcom 6 279.00 239.00 209.00 
Scientific Atlanta 8535 229.00 209.00 199.00 
Scientific Atlanta 8580 299.00 269.00 259.00 
Oak M35B 99.00 59.00 49.00 


OTHER TYPES ARE OFTEN AVAILABLE 


* We specialize in 
large quantity discount 
* Call us for pricing 
on 50 and 100 lot 


* We will not be undersold 


on large quantities 


* Please have the make and model | 
number of the model you need when | 


calling for information 


K.D. VIDEO 


P.O. Box 29538, Mpls., MN 55429 
TOLL FREE 1-800-327-3407 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven 
money-makers at fairs, flea mar- 
kets. conventions, or anywhere 
people congregate, They re 

fast and easy to make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 

catalog or send for a 

Starter Kit, only $29 95 

plus $2.95 shipping (IL 

residents add $1.87 tax) 


BADGE-A-Minit, Dept. PS1091, 348 North 30th Rd., Bor 800, 


| нене, IL 61301, Phone 800-223-4103 


FREE! Satellite TV tellite TV 


E | Sat Guide/Catalog 


© Complete Systems Start at $1199 
© Buy Direct & Save (68 


d we 


(805) 652-0255 FAX: (805) 652-2190 


Chop Hea 
Almost No | 
оу independence, 
economy & comfort ol 
whole house wood or coal 
heating with gas, oil or b. 
Clecine standby: Is a Coral у 
he ang siem. s SIOVC, = 


ч 
AXagle Dept. PSS 911 760650504 


P.O.Box 130894, 2000 W. County Rd. B2, Roseville, MN 55113 | 


45.00 | 


169.00 139,00 125.00| 


MOLDS — 


Blant Ай a2 


for making Ornamental Book 
Concrete Items жр 
pi $10 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
س“‎ 
= 
CONCRETE MACHINERY CC , INC 
P.O. Box C99, Hicko fi , NC 28603 


secrets from the world's 
پچ‎ 
WO ор H EAT 


largest mold manufacturer. 
Оор FU 


HEAT Г YOUR ENTIRE | HOME 
Call 1-218-326-6786 or Write 


Charmaster? 


' 2307 С HWY 2 W. 
GRAND RAPIDS, MN 55744 


7 
рт 


“CHECK IT OUT! 


There are more opportunities 


products and services offered i 
the ‘Classified Opportunity Mart, 
immediately following this sectior 
You may find just what you'v 
been looking for. _ 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


"OUTSTANDING 
A ` VALUE" 
= Imported from Germany, Black 
= Forest Cuckoo Clocks just in 
time for Christmas. 11" hand 
carved, hand painted in 
walnut. Fine сето Mer 
movement. À true ly clock. 
They normally sell fo r ques 00 
and up. Give them as gifts te 
wife, mother, mother-indaw. 
1 Clock $119.95, 2 Clocks $115.95 each, 3 or 
more Clocks $110.95 each. Add $5.00 S&H for 
each clock ordered. Send check or M.O.to: 


JAYMEG TRADING CO. Dept. A 
P.O. Box 811075, Boca Raton, FL 33481-1075 


1-800-937-9097 
for MC/VISA Exp. Date_ —  — 


MONEY BACK GUARANTEE 


Own a 
Sawmill! 


Start a Profitable 
Business! 


Save money cutting 
vour own lumber, 
make money 
став for 
GREEN. „мыш; EC 
1-800-553-0219 


32 Page Full Color Sonalo Si .00 


66- minute demonstration eed ТЫШ 00 


8180 West pm "dbi . оти E59 
, Indianapolis. Indiana 46214-2400 


JERROLD. $105 PIONEER ..5120 fi 
STARCOM $160. TOCOM.....$219 i 
OAK... $89 HAMLIN ...$102 
ZENITH....$299 EAGLE... $119 
SCIENTIFIC ATLANTA ...$120 
January 18, 91-This was my 4th 
conyerter purchase all from different 


Fasy to Build! 


ly lilustrated & Detailed 


PLANS $11. 95 


Salistactión Guaranteed or F 


JJ BIKECAR CORP 
P.OBox 7077-5 
Endicott, NY 13760 


sources. Yours is the only one that zd | к d 
worked. Thanks. Andrew D./Texas À _ "ii E 5 ADD SUBLIMINALS RENTING I8 FOR BIRDS ) 
91-The best mail order ОШ Best Buys And Warranties . TO YOUR AUDIO SYSTEM OWN YOUR OWN ~ e | 
service to date-and 1 Ph ace a lot of For Cable a Fauipment e Make custom tapes. SPS encoder installs into tape CALL TOLL FREE 
CATAT Q Г monitor. Uses your portable cassette recorder, and 
orders by mail. Mike S./CT With A FREE, CATALOG endless loop tape. Automatically adjusts subliminal 1 -800- 228- 7404 | 
ee н е "Mp From level to music, mutes during pauses. Manual, cables 
| January 25, 91—Үоиг sales people «NP PA re included 
аге friendly, knowledgeable und хә * "Information $1.00. Orders $59.95 + 2.00 s/h, 
above all no high pressure, Larry FF YRS AES : tas Vio Wels 
| i 2 > 875 SO, 72nd St. = | ' | | | 
' . Omaha, NE 68114 
| YOU WON'T FIND ANY HOLES IN OU? WARRANTIES | 


ORDER TOLL FREE Wang ax 


L ee 1 150 By purchasing cable equipment Irom M.D. Electronies M. 


30 DAY MONEY BACK GUARANTY 


CABLE TV “BOXES” 


».@® Мисри: pain Fel TY WE CARRY ALL MAJOR BRANDS 
ai | C- С. О. D. 22 E E i are unsure of these laws check | BEST PRICE BEST SERVICE 
with your local officials. WHOLESALE PRICES! MAKE THE CONNECTION 
"AE am оңа кыа Ee, Seam CONVERTERS * DESCRAMBLERS | 
HANDS-FHEE * SUPER LIGHT WEIGHT * SUPER HIGH QUALITY GREAT FOCUSING * REMOTE CONTROLS « ACCESSORIES ШШ | $ E 
Binoculars you сап wear like eyeglasses for a 3X distortion (тее viewing at | FOR MORE INFORMATION CALL 


= э RUOLI CODE. Jl] FROM $9.95!! CALL NOW! 


1-512-250-5031 


+ SPECIALLY OFFERED AT $39.95 PLUS $4.50S/H* П ГУЕ ! 3 ; 

| | ME cack OE MORE ane ve GUARANTEED BEST PRICES NU-TEK BIGONG 

- VENTURE ACCESS "| BEST wAnmANTIES—-COD S | | 5174 BALCONES WOOD DR. 
BINOCU ULARS BOX 50573, HENDERSON, NV 89016-0573 J — IMMEDIATE SHIPPING— AUSTIN TEXAS 78759 


LAKE AE BUILD A GREENHOUSE | 


Шиме PVC PIPING YOU САМ BUILD YOUR OWN PERSONAL GREENHOUSE. 


SHING-T. я 
"BLA ТОНИ " SUPERBÜUW 
M E Hof dure = жет 


| 3 Ш SALES, INC. 
The Portable Sawmill 


1-800-800-4582 


Weighs only 45 ios. Cute | aM | PHONE 
20" diameter logs into T | 


ПА ШМ 1-612-895-9454 


Write or call for free f ; _ Ж Bee. FAX 
brochure. + КОЕ т. P. | 


і нент 1875 
i X. $8.75 


RTE ENTERPRISES 
P.O, Вог 3338, bon P5 
Aguas, Mame 04217 Serac биавлитое of Tous Momir Васи 


ы ing Broadhead $5084 
ay Satis, Gls NO соо ORDER NOW! WE LL SHIP TODAY! | 
.ACKHAWNK CALL 800-228-2323 or 801-975-0222 
105SBOWS,IMC.B0X27222- P Sall Lake City UT 84127 


SIXTEEN DIGITAL 

VOICE CHANGING 

MODES are built into 

this standard desktop 

telephone. Change 

your voice from male 

to female, female to 

male, adult to child, 
B —chiüctoadult & "cartoon" voices; works 
both коа бердн Use as regular 

ich (lighted | 
| mode indicator], Tone/pulse, per number red: ial, hearing 
aid compatible, FCC registered, UL & CSA listed, war- 
ranty. Precise & realistic voice masking is ideal security 
for women & children home alone, as a home/business 
screening’ device, and discourage annoying callers 


CORPORATION Ep || STORAGE PROBLEMS? 
(508) 657-5636 The Global Container-Pac System can be fabricated using 
845 Woburn Street. Dept. PS. Wilmington, MA 01887 standard 2x4's and plywood. The standard component sys- 
хаа. tem can be custom designed on the inside as а computer 
console, desk, bookshelf, workbench, garage/tool storage. | 
display case, or mini-greenhouse. Best of all, the unit is 


| BI ч ил Т и! Е | built with casters so И moves when you dol! Complete | 
TIRED OF BEING plans and 40 page instruction book-$11.954$3.00 S&H | 


Send Check or Money Order To: 


RIPPED OFF ON Es ca 
AUTO REPAIRS? [> мийка, WI STDS 


Like to know how to find a good a auto| | 
| mechanic? Wouldn't you like to save | 7A vanishesin T 7117-8 STEALTH 
| money and gas every mile you drive, Y 


WE HAVE THE MOST ADVANCED and make your car last for hundreds 


| Money back guarantee, $89.00 (each add'l $80.00) + 
TECHNOLOGY IN CABLE EQUIPMENT: of сд $4.00 shipping per address. Order by mail:| 
BASE » JERROLD + PIONEER DutchGuard, Dept. DPS, Р.О. Box 411687, Kansas 
BAND * HAMLIN * ZENITH "P City, MO 64141. Send checks/money orders or MC/ 

TOCOM “ПАК Visa & COD order TOLL FREE (800) 821-5157. 


| SCIENTIFIC ATLANTA 
| FOR OUT OF THIS WORLD PRICES 
| CALL 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 CORVAIR Parts 


WORLDWIDE CABLE j i | in 400 page illustrated catalog $4.00. Clark's 
1800-772-3233 || gives you these answers & much more. All of CORVAIR Parts, Inc. Rt. 2, Shelburne Falls, MA 
FREE CATALOG AVAILABLE book that brings you preventative maintenance |j | |Buy * Sell Trade = o 
7491 С-5 М. FEDERAL HWY. have Deen ied & теде то extend те ie of || ROBERT А. НААС METEORITES ` | Price: Hedelund, 7505 Barkentine, Las Vegas 
BOCA RATON, FL 33487 "SEND CHECK OR MONEY ORDER ТО j| | E 5.00 for your 64 page. +оо, brand NEW ا‎ i nr 

29 ГНЕ AUTO REPORT ү |н purchase. Authenticity 100% guaranteed ИТЕЛ vicine: arie amio, cornet 


No Flarida Sal | | d 
„Чате. (3819-03 lena 34644.3238 309 РОВ. 27527, Tucson, AZ USA 85726 


tes, recreational vehicles, sports, kit cars. Call 
Prospect 1-800-424-8226. ' 
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SPACE SHUTTLE MEMORABILIA 
T-Shirts — Hats— Patches — Pins 
Coins — Jackets 
and other collectibles relating to 
Shuttle Flights 
| Send for Catalog ($1) (Credited against first order) 


Mr. Richard 
Box 630368 (Dept. PS) 
Miami, FL 33163 | 


NEW 48 PAGE COLOR CATALOG! Largest se- 
lection of balsa airplane and wooden ship model 
kits available anywhere. Tools, finishing mate- 
rials, aviation and nautical memorabilia included. 
Catalog $2. Charles River Landing, Dept. 105, 
Box 775, Needham Hts, MA 02194. 


REDISCOVERING 
AMERICAN INGENUITY! 


dre the Edison s 01 1 M. Atanasot! 
ana 
pie Hall of Fame members 
al struggle and triumph 
vidi $90 95 Postpaid 


COORS AMERICAN INGENUITY HALL OF FAME - 
Mail Number BC320, Golden, CO, 80401 - 


Whn May? А 


nventor of the fir Sl electronic digital computer 


other American 
nare their persona 
Order а 25 minut 


101 COMPUTER BUSINESS IDEAS $13.35 
Disk-Connection, РОВ 710668, Santee. СА 
92072-0668 (619) 562-1474. 


FOSSILS AUTHENTIC 1 Million years old. Large 
Bone, Teeth, Shells. Set of 5, $19.95 ppd. Bone- 
yard, P.O. Box 22322, Sarasota, FL 34276. 


AUTOMOBILES 


АЛАЛ EP А NO POLLUTION! 
PLANS NO CAS! 


SAIL ON PARKING LOTS. / А. MUGGED DESUV 
BEACH. GRY ТАК? = " & ДУТАА" SAUL 
| VINTER ICE SAILING lr EATS TO PALA 
MI E HEE | AMERICAN 

DETAILED PLANS @ PLANS 5 SAND YACHT 


A INSTRUCTIONS ууд HWY 101 YACHATS, OR 97498 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures: Box 4309-YA, 
West Covina, CA 91791. 


PRACTICAL FUEL SAVING for Carburetors 
and Fuel Injection. Free Details, Eagle Research 
Inc., 1-800-663-4758, 1-604-424-5402. 


GOVERNMENT SEIZED Vehicles trom $100 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. 5-20025 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350 


THE LAST GREAT AUTOMOBILE. Send $5.00 
for Prospectus (Bills Only) To "PROJECT 1999". 
Weihestrasse 116, 4972 Loehne, 3, GERMANY. 


BUILD from simple materials. Over 100 miles 
per gallon carburetor. Detailed plans, live ver- 
sions. $20.00 Visa welcome. 902-467-3577 
Valley Microwave, Station A, Bear River, N.S. 
Canada BOS 1В0. 


FOR BOOKLET RUN YOUR CAR OFF 13 
CENTS A GALLON. NO GIMMICKS. Send 
$9.95 to order to SCIENCE BOOK COMPANY 
11303 Wilfred Oliver, Ocean Springs, MS 39564. 
(shipping/handling .50¢). 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 


EASY, (FREE) information: Chrome-S, Box | 


2205, Waldorf, MD 20604. 


MECHANICS HANDBOOK. HOW TO RESET 
ALL AUTOMOBILE COMPUTER AND MAIN- 
TENANCE REMINDER LIGHTS. Profession- 
ally printed. Send $16.95, Lights Out, Box 1059, 
No. 3. Massapequa, NY 11758. 


I$ IT TRUE... JEEPS FOR $44 THROUGH 
THE GOVERNMENT? FACTS! 504-649-5745 
EXT. S-8068. 


EXTERNAL OIL FILTER MAGNET. Send filter 
number and $9.75. System Engineering, Box 
39717, Cincinnati, OH 45239. 
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GREAT - 
XMAS 
GIFT! 


BUILD TRAIN WHISTLE 


Old Steam Engine Sound" 
Easy to Build with hand 
tools & dri! Reta it 

59 95! Wholesale i| $4 95! 
Have Fun Surprising People!" 


Ifustrated and Detaled 
PLANS $9 95 


Materia! costs 50€ to make 


Sahstachon Guaranteed 
or Your Money Back 


ECOLOGISTS/HOBBYISTS Capture, identify, 
preserve fascinating stream insects. Complete 
professional kit includes everything needed. Sat- 
isfaction guaranteed. Only $39.95 plus $4.00 


| S&H. Kingfisher, Box 1085P, Sandpoint, ID 


83864. (208) 263-0548. 


Order "CUSTOM MADE" 


PL RUBBER STAMPS 
Aper? mon ant! UP TO 4 LINES only 3 4 
(Мах 30 letters per line) 
INK PADS only $1.95 ea. 
* ‘iy гн запа Blue Hed Сугар 
“к М. \ Add 25€ per item for postag- 
SATISFACTION GUARANTEED 
| FASTSERVICE- euro н алела ER: 


SHOP BY MAIL GIFT CATALOGS. $4.75 (re- 
fundable) MM Discount Sales, RO.Box 538, E. 
Detroit, MI 48021-9998. 


GEEK T-SHIRTS! Chemistry. biology. math and 
physics. Over 200 designs to choose from. For 
free catalog, call 1-B00-222-2325. Or write 
PURELY AKADEMIC. Р.О Box 2321, Stanford, 
CA 94309. 


ALTERNATE ENERGY 


SOLAR CELLS 


I! you want Solar Electricity at the Very Beet 
Prices. | for our ex ОА 


Send catalog 
of New & Surplus Solar Electric panels, 
ceils, inverters, controllers, books, and 
related technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VÀ 24401 


"Bringing the cost of Solar Electric! 
ыы down fo earth.” У 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, Box 8291, Edmonton, Al- 
berta, T6H 2W6. 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89019 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A R2EPS Bowling Green, MO 
63334-9350 


GIANT SOLAR PANELS 544 00! Catalog 
$1.00. PAK RAT ELECTRONICS P.O.Box 
690073, Houston, TX 77269. (713) 893-0313. 


FREE EARTH ENERGY! Heat/cool home $600 
TOTAL for year! Detailed Manual, Instructions, 
Assistance $25.00. McEIwrath Systems, 
2843-28 Whitener, Cape Girardeau, Missouri 
63701. 


SOLAR Heating and Hot Water System. Com- 
plete set of prints and photos of fully operational 
system. Free technical support. $99.95 plus 
$3.50 S&H. Info. sheet and photo $3.00. Send 
check or money order. Ideas Unlimited, P.O. Box 
16116, Hooksett, NH 03106. 


NEW! BUILD AMAZING LIQUID PISTON | 


ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-310, Seminary, 
М5 39479. 


CONSTRUCT A POWERFUL PARABOLIC 
SOLAR OVEN from CARDBOARD AND ALU- 
MINUM FOIL! COOK FREE FOREVER! Tem- 
plates. Instructions $10.00. IEA, 317 West Oak, 
Deer Park, TX 77536. 


REPLICATE Powerful Free Energy Machine. $5. 
Paraclete, Box 859, Provo, UT 84603. 


SOLAR water heater—looks like a skylight. Easy 
to install. Nationally certified—dealers wanted. 
Literature $1.00. ASN(PS) 111-G Carpenter 
Drive, Sterling, МА 22170. 


ч, 
QU 


ARTS & CRAFTS | 


"GETTING Started In Stained Glass" $1.00 
Whittemore, Box 2065X, Hanover, MA 02339. 


BRADBUR! 
p 


( RES 213. А ! 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTORS 20 TO 20,000-LB. thrust. | 


Easy to use plans and parts. Catalog, $2.00. 
TLFX, Box 11362, Omaha, NE 68111. 


` ALL TERRAIN VEHICLES 


|BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max ату 


6 wheel drive 
Amphibious 


(21-years-old and over, Please) 
No Money Down. As low as $110 mo. 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 
Recreatives Industries, Inc. 


50 Depot Street, Buffalo, NY 14206 | 


AMPHIBIOUS VW! Affordable ATV. Easy con- 
version for under $100. Illustrated plans $10 
А.С. Products, Box 3944, Cocoa, FL 32924. 


AIR GUNS | 


BEEMAN ADULT AIRGUNS! World's most ac- 
curate and most powerful, regular, production 
airguns. Calibers: .177, .20, 22. .25! Largest 
U.S. sales, Unequalled trigger action, durability, 


| ownership pride, quality. Also: pointed, hollow 


point, extra heavy, hi-velocity, and match pellets. 
Free 104 page Guide/Catalog. Add $3.00 for fast 
mail. Beeman Precision Arms. 3440-PSC Airway 
Dr., Santa Rosa, CA 95403. (707) 578-7900 (24 
hours). 


ATHLETIC EQUIPMENT 
Launch Balloons More Than A City Block - 


"BLASTER" 
| WATER BALLOON SLINGSHOT 


Blaster, Inc. 13218 Jessica Dr., Spring HIL FL 34809 
Satisfaction * Buy Direct & Save 


BUILD YOUR OWN HELICOPTER! ! 


Take-off fien gout bach, qaid fo open skies! 


*Simple, low-cost 
assembly 

*No license needed 

eeevoral helicopter 
kits & plans avail. 


Helicopter Plans 
Heli, Experimenter Book . . . 
All New Catalog /Kit Info. . . 


| SPECIAL! АП 3 items: Only $19.95 95 Le 


postage. 


HEL (ВАТ 


ін. 


„б. 0-4 
MA MD 21139 
Credit card order line: 1-301-583-6366 


DETAILED Plans for (New VTOL FLYING Disc 
Aircraft) U.S. Patented. 12 Scale: Complete Plan 
Set for Model Assembly $21.95 Visa Mastercard 
1-800-443-0898. 


| Road, Lynbrook, New York 
| (516)599-3003. 


CA HELICOPTERS 


7 Models Available 


ж HOVERCRAFT 

ж GIRO KOFTER 

ж JET ТІР HELICOPTER 
+ CO-AMIAL HELICOPTER 
+ FULL FLIGHT HELICOPTER 
INFORMATION PACK £5.00 
неф beth phodios peices 


BW ROTOR CO. INC. 


Box 391 
Towanda. KS 671 


BEEKEEPING EQUIPMENT - 


BEEKEEPING EQUIPMENT Free Catalog. E 
Fami. Rt. 1. Department 70. Moravian Falls, | 
28654. 


BETTER HEALTH 


WATERWISE PURIFIERS . .. homemade с 
tilled. (800) 874-9028. Вох 45982, Center Hill, 
33514-0459. 


HAVING PROBLEMS FALLING ASLEE 
Sleep Fast, an Engineers point of view. $10.1 
check or MO, 6 wks., Вох 12844, Е! Paso, 
79912. 


WATER—WHAT YOU DON'T KNOW Ci 
KILL YOU! Order Booklet Now. $2.50 + $1. 
P&H, PELDUN CO, ОЕРТР510, BOX 12: 


Russelville, АН 72801-1246. | | 


THINK headaches away. Minutes learnir 
$12.50. BIOACT, P.O. BOX 171, Glenallen, N 
63751. 


BE PERSON YOU WANT TO BE. Power nu 
lion. Free details. Offer PS, Zorah Curry, 19 
Mahan, Richland, WA 99352. 


BOATS, MOTORS & EQUIP. 


| EVINRUDE—OTHER BRANDS 1990 BA 


GAINS . . All Sizes . . . $2.00 Handling. Sc 
McCulloch parts . . . Electra Marine, 610 Метт 
1156 


BOAT PLANS - PATTERNS - KITS - Uns 


| passed selection. 168-page DESIGN BOOI 


$4.00 AIRMAIL. GLEN-L. 3152 Rosecrai 
Box 1804/PSK1, Bellflower, CA 90706. 


BOAT KITS—PLANS—PATTERNS 
EPOXY—FIBERGLASS—SUPPLIES—25 
DESIGNS—4' '70'—Powerboats—Sailboats ' 


| Hydroplanes—Tunnelhulls—Canoes 


Kayaks—Dinghies. CATALOG—$2.00 (Airrr 
$4.00). (Book “Amateur Boatbuilding’ 
$6.00. CLARKCRAFT, 16-5 Aqualane, Tc 
awanda, NY 14150. 


BUSINESS OPPORTUNITIES 


оь HELP WANTED jo 


FULLTIME * PARTIME * ANYTIME 

THEWORK AT HOME JOB DIRECTORY 
Hundreds of compares are waiting to bear from you. What 
your situation. Almost every field of work ie listed in the Ma 
Complete Job Directory Available. Never look for work again. | 
your wen boss. Choose your own hours. No lay off's ог осін. f 
9 to 5 Һарри. Join the thousands enjoying the advantages 
working at home. JOBS TO $150,000 yr. RUSH $13 
$2 P&H ($15.00) TO: JOBS-PS, 4535 V 
SAHARA, SUITE 105-7F, LAS VEGAS, NV 89104 


| $1804 MONTHLY! Buy/sell cars (spare-tim 


Revealing proof! Write: CODEX, 507 Oak Ori 
Friendswood, TX 77546. 


—$ ا ا‎ 
TAKE PICTURES for profit. Camera Ventun 
Box 771, Lamara, CO 81052. 


MAKE $7,000 monthly as Loan Broker witht 
investment/experience. Financial, Box 3576 


Anaheim, CA 92803. 

MECHANICALLY inclined individuals desiri 
High Weekly Profits operating Small Manuf: 
turing Business Without Investment wri 
Businesses-P, Box 9008, Baldwin, N 
11510-9008. 


PIANO TUNING PAYS: Learn with approv 
home study course, Diploma granted. Americ 
Tuning School, 17050 Telfer Dr., Morgan Hill, | 
95037. 


NEED MONEY? Free Grants, Signature оа 
Business Loans. Write: Action #7-Ү, Box 54! 
Diamond Bar, CA 91765. 


GET RICHI! Secret law smashes debts—brin 
cash credit! Details FREE! Wealth-Kit-S, B 
32398. Palm Beach Gardens, FL 33420. 


Repairing (not —€ stone damaged wind- 
shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/week! 


CALL NOW! 


FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 m 


DVERTISE Free! 21,300 Magazines, News- 
ipers, Radio, Television. $5.95. Directory, Box 
M48AW, Redoak, GA 30272. 


JTO BATTERY RECONDITIONING! (EASY). 
ARN HUNDREDSSS WEEKLY!! TRADE "SE- 
RETS" REVEALED! (FREE) INFORMATION! 
ATTERY OUTLET, BOX 3300PS, HICKORY, 
С. 28603-3300. 


CYCLE METALS, NO, NOT BEER CANS! 
isy $458 weekly! Free information, Hornsbys, 
ух 1214, Franklin, TN 37065-1214. 


92.00 FROM Square Foot Plywood Huge De- 
and! Revealing Proof $1.00 (Refundable). 
oodwins, Bridgewater, Mass 02324-2239. 


5,000 MONTHLY Income! Easy Moneymak- 
3 Plan. No Investment. McDowell, Box 5529-Y, 
amond Bar, CA 91765. 


KE YOUR DREAM COME. TRUE. EARN 
50,000 YEARLY REPAIRING .SMALL 
RACKS IN WINDSHIELDS NOT REPLAC- 
G THEM. CALL TOLL FREE 1 (800) 
16-8523 U.S.CANADA OR WRITE: GLASS 

HANIX INC., 10170 NW 47 ST., SUN- 
SE, FL 33351. 


DME Assembly Work Available! unrealised 
asy Money! Free Details! Homework-PS, Box 
"0, Danville, NH 03819 


"ARE Time Fortune in Vinyl Repair. Huge de- 
and. Exceptional profits. Everything supplied. 


Btails free. VIP, 2036 Montrose, Chicago | 


)518. 

DRAULIC JACK REPAIR MANUAL AND 
ATALOG $10.00. HYDRAULIC PARTS 
UPPLY, BOX 4157, BROWNSVILLE, TX 

23-4157. 

MPERSTICKER PRINTER. Cheap, simple, 
priable. Free details. Bumper, РОВ 22791 
LC), Tampa, FL 33622 


АКЕ $50/HR WORKING EVENINGS OR 
EEKENDS in your own electronics business. 
aquest free facts. MJES INDUSTRY, Box 531, 
onx, NY 10461-0208. 


АКЕ BIG MONEY REPAIRING WIND- 
HIELDS AND plate glass! Up to $75,000 


‚апу! Call TOLL-FREE USA & CANADA: | 


800-321-2597 for valuable demonstration vid- 
) and FREE report. Glas-Weld Systems, Box 
"55 C2, Bend, OR 97708. 


225 DAILY "CHROME PLATING" AUTO 
ARTS, MOTORCYCLES, INEXPENSIVE, 
SY, (FREE) information: Chrome, Box 2285, 
aldorf, MD 20604. 


JRMICA: Repair Burned and Damaged Coun- 
rtops WITHOUT REPLACEMENT! Quick, 


isy to $600/day. Change Countertop Colors | - 


'ITHOUT REMODELING! Details FREE! 
06/256-9742. Write today to RENEW-ALL, BOX 
200-55, Vancouver, WA 98668. 


ARN $500 weekly mailing letters. Free Details. 
mega, Box 4309-YF, West Covina, CA 91791. 


RUG RAID SEIZURES! Dirt cheap. Cars, 
uses, boats, computer. Seizure: Box 4309-Y D 
est Covina, CA 91791. 


SHIRT PRINTING MACHINES. We manufac- 
re professional single and multi-color screen 
inting equipment. Inexpensive, Brochures, 
ices, Information Pack $1.00 (refundable). 
atco, 12201 NW 35 St., #538PS, Coral 
rings, FL 33065. 

10,000.00 MONTHLY Taking Photographs at 
ome! No Experience. PHOTOPRO, 1611 
renshaw #2355, Torrance, CA 90501 (90 sec- 
1d recorded details) (213) 548-0997. 


300.00 HOURLY Taking Photographs For Me! 
D experience. Free Report call recorded mes- 
ige: (303) 674-8155. 


ILLIONAIRE Mailorder Expert reveals Money- 
aking Secrets. Free, exciting hour cassette: 
elvyn Powers. No. Hollywood, CA 91609. 


1-800-695-6224 | 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented income to 


$20,000 in seven weeks! Free audio cassette | 


and report reveal everything! Write: Real Money, 
206-KPS North Signal, Ojai, CA 93023 


SUPER Income With Nutrition Express! Details 
Free! Recorded Message, 1-800-299-5121. 


GUARANTEED MONEYMAKER! 6 WAYS TO 
MAKE MONEY. Send $1.00 information. MAR 
Marketing, PS10, Box 91656, Longbeach, CA 
90809-1656. 


$96,000? APPLIANCE SERVICING! 
COURSE, FREE VIDEO! EASY, BOX 4410, 
ARLINGTON, VIRGINIA 22204. 


SPARETIME HOME BUSINESS Wealth, Poten- 
tial! Details, 322-49th St, Newport News, VA, 
23607 


NEW EASY WAY to earn thousands at home. 
Rush $1.00 + SASE to: GHY, 363 Anolani St., 
Honolulu, HI 96821-2030. 

HOTTEST NEW MONEYMAKERS? 900 num- 
bers! Free details, Information Marketing, 91 
Laurel, Suite 200-A, Porterville, CA 93257. 


GET PAID HUNDREDS Weekly. Clipping Cou- 
pons For Marketing Company. Start Now! 
1-805-981-1829. 
OVERSEAS CONTACTS 

Import directly from Hong Kong and Korea. Huge 
profit margins. Complete directory $10. (U.S.) 
Information Unlimited, P.O. Box 485, Stock Ex- 
change Tower, Montreal, Quebec, H4Z 1J7. 


. CRACK REPAIR 


=. OVER A FOOT LONG 
HUGE DEMAND 


JUST LOOK AROUND YOU 


11151 Pierce Street, Riverside, CA 92505 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. K269C, Woodland Hills, CA 
91367 


MAKE $1 5,000 monthly! The Perfect Business. 
Mo investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


GET Rich Selling Information By Mail! Free excit- 
ing details. OHA, Box 24168-P, Jersey City, NJ 
07304-1103. 


MAIL ORDER MAGIC Learn From Pros Guar- 
anteed! Free Information, Better Living, 18809 
Lina, Suite 3105, Dallas, Texas 75287. 


BIG PROFITS! People call you to order grocery 
coupon program. 1-800-634-8892, Ext. T12. 


LEARN Gold, Silver, Scrap Recycling Business. 
(Free) Information: Recycling, Box 11216PS. 
Reno, NV 89510-1216. 


BECOME A REAL ESTATE APPRAISER. 
HOME STUDY. FREE LITERATURE. 
800-362-7070 DEPT. RL109. 

EARN $35,000 TO $300,000 at home process- 
ing FHA refunds. For complete starter kit send 


| $29.95 to Bilo, Box 43104, Fayetteville, NC 


28309. 


EARN $1000.00's WEEKLY AT HOME. FREE 
BROCHURES: 320 Proven HOME BASED 


| money making businesses and strategies. 


"Don't you deserve to be rich?" Write to: TNT 
ENTERPRISE, Tancredi Publishing Company, 
153 Conejo School Rd., Suite A, Thousand 
Oaks, CA 91360. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 


GROWBIZ, Box 306-510. Seminary, MS 39479. 


r шш шш шш шш шш шш шш шш Lx а 
Great money in VCR repair! 
| Home study. Learn high- roit re: 
pairs without investing in h T 
КОН КИЙИНИН. FREE 


LET: 800-223-4542. 
! Name 
Й Address 
{ city State — Zip. 


The School of VCR Repair, 
l| 2245 Perimeter Park, Dept. VL109, 
Atlanta, Georgia 3034 


un d Ge uM a amr erm nin а аша EN 


Р51091, 


"JUNKED" TIRES $1.00 POUND? (Send 
Stamp). Le Vallees, B1191, Wildwood, FL 34785. 


TRAVEL AGENCY—Start your own at home, 


| $2870. No license or bond. For free information: 


newsletter call: 1-800-926-5600. 


$1,000.00 DAILY, WEEKLY, MONTHLY, YOUR 
CHOICE! No experience necessary. Try it, mon- 
ey back guarantee. Send $20.00: AAP, Box 
4267, Burlington, VT 05406-4267. 


| EASY AT HOME MONEYMAKERS! START 


NOW! $2/SASE. IDEAS, Box 2435, М. Canton, 


| OH44720. 


$500 WEEKLY mailing ads. Admailers Associ- 
ates. Box 51063, Durham, NC 27717. 


$507 WEEKLY "MAKING HOMEMADE | 
BOOKLETS”. Easy, Inexpensive. (Free) Infor- 
mation: Bookmart, 2400E Kleindale, Tucson, AZ 
85719. 


| HOMEMAILERS Needed! Earn $300/100! 


SASE: Lintel-1PS, 50 Shuman, STE200, Naper- 


| ville, IL 60563. 


BIG REPEAT COMMISSIONS. Investors pay 
$500 to finance your business. 1-800-234-4773. 
Elsa Giddens #10106. 


| FREE DIRECTORY—Largest in world!—2,177 


companies offering home-employment/ 
opportunities—(Send $3.00 P&H)—Directory— 
Alexandria Bay, New York 
13607-02500. 


AMAZING PROFITS GROWING RARE FOUR- 
LEAF CLOVERS! Free sample. Link-0010, HCR 


| 31, Box 99-A, Jasper, AR 72641. 
| RECORD VIDEOTAPES—At Home. $5,000 


Monthly Possible. No pornography. Free Details. 


| Write: CMS Video Company, 210 Lorna Square - 


#1635, Birmingham, AL 35216. 


CANADIANS/Americans! Perfect Money- 
maker! Money-saving Product! Details: FP4, Box 
116F, Toronto, Canada, M4Y 2L5. 


EARN $1500 WEEKLY mailing * out: circulars! 
Hush long SASE: SMS, Dept. POPS-A1, Box 
1960, Cordova, TN 38018-1960. 


"BE YOUR OWN BOSS”. 6 Ways t to Make Mon- 
ey. Send $1.00 information. Call 1-900-988-0042 
ext. 361. $2.00 /min. M&R Marketing, PS 910, 
Р.О.Вох 90545, Long Beach, CA 90809-0545. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates, Dept. 797. 
Montvale, NJ 07645. 


| $5000 PLUS MONTHLY S$. 


FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 


DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE! 


FREE BOOKLET — CALL 


24 HOURS 303-766-1111 24 HOURS 


BALLOON SCULPTORS MAKE THOU- 
SANDS. Home-based. Easy. Fun. Balloons- 
Р51091, A-Bay, NY 13607-0250. 


| MAKE $300 WEEKLY! Mail Our List Advertise- 


ments From Home! Free Program! - Univer- 
sal( 4 382). Box 558027, Chicago, IL 60655. 


FREE GUIDEBOOK! Others laugh—but you 


make money recycling. Learn new markets PAY- | 


ING BIG MONEY (most scraps). (Send $3.00 
P&H): Ameriscrap - 
New York 13607-0127. 


FREE LIST— legitimate" companies offering 
home-employment. (Many choices!) Write: 
Joblist - PS1091, Alexandria Bay, New York 
13607-0250. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


$40,000 ОМ 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 1214, Franklin, TN 37065-1214. 


BOOKS & PUBLICATIONS 


READ BOOKS FOR PAY! $100.00 title! Rush 
long SASE: SMS, Dept. POPS-C 1, Box 1960, 
Cordova; TN 38018-1960. 


FF еее 


Р51091, Alexandria Bay, . 
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PUBLISH YOUR BOOK! Join our successful 
authors. АП subjects invited. Publicity, advertis- 
ing, beautiful books. Send for fact-filled booklet 
and free manuscript report. Carlton Press, Dept. 
PSJ, 11 West 32 Street, New York 10001 


pee УУ AWRY 
Р T ines Are Your Hobby, 


STEAM 
- Your Magazine 


Live Steam has everything you 
want to know about steam engines 
and working scale models—trains, 

boats. tractors, stationary. 
529 a year check or charge card. 
LIVE STEAM 
* Dept. А19, Box 629 
Traverse City. MI 49685 
Or call 800-447-7367 
hh 0 СА 0m ТР P P АЎ АЎ А 
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PAYOFF YOUR MORTGAGE YEARS 
SOONER! SAVE THOUSANDS IN INTEREST 
WITHOUT REFINANCING! COMPLETE 
GUIDEBOOK GUARANTEES RESULTS NOW! 
$19.95. DEBTFREE, РОВ 30182-PS, PEN- ` 
SACOLA, FL 32503. 


BEWARE Home Business Ooportnitiosl Re- 
vealing Book. Guaranteed Save Hundreds. 
$19.95. Check M.O.: Ventana Data, 108, Box 
1472, Concord, MA 01742. 


BUY IT WHOLESALE | 


CLOSEOUTS - OVERRUNS!! Cassettes, С.05, 
L.P's, VHS and Beta movies. Catalog $3.00. 
S.E.A. Supply Company, 7 Pond Rd., Gloucester, 
MA 01930. 


400,000 BARGAINS Below Wholesale! Many 
Free! Liquidations Closeouts! . . . Job Lots . . 
Single Samples. Free details. Worldwide Bar- 


| gainhunters, Box 1409-B, Holland, MI 49422. 
| CLOSEOUTS! Wholesale! Overruns! Freebies! 


Information (stamp): DDN. Box 20152-G, Fern- 
dale, МІ 48220. | 


COMPUTERS 
AMAZING moneymaker! Turns 3.5" double den- 


sity into high density disks instantly! Free details: 
Medco 6344 Fall River, Sacramento, CA 95824. 


BUILD YOUR OWN COMPUTER 
books XT, 286, 386, 486 $20.95 each. 
1-800-765-1714 


COMPLETE SYSTEMS Guaranteed Lowest 
Prices. Two Year Warranty. PDS 1-800-USA- 
LOW. 


HOW TO BUY THE RIGHT Р.С. Be Sure To 
Read This Report First. Send $5.00 To: Jacobs 
Associates, P.O. Box 9305, Headon Postal Sta- 
tion, Burlington, Ont., Canada L7M4A3. 


QUICK BASIC libraries for mouse program- 
ming. $8.00. DPW Consulting Company, 
P.O.Box 1222, Akron, OH 44309-1222. 


| ROBOT EXPLORER. Fantastic newsletter with: 


Martian Rovers, Automated Nurses, Intelligent 
submarines, Personal, Educational, Military, and 
Kit Robots. $12.95/year ROBOTS!, POB458, 
Peterborough, NH 03458-0458. 


GUARANTEED Computer Chips, millions 
stocked, shipped within 24 hours. FLETCHER's 
800-874-6707. 


250 IBM-PC PROGRAMS. Business, Games, 
Utilities. Send $24.95 to Mike Champlain, 408 
55th Street NW, Bradenton, FL 34209. 


ADD АІ to your PC and PROFIT. Use Artificial 
Intelligence, your knowledge, and your home 
MSDOS PC to build Expert Systems for fun, and 
profit. Software and instructions: $49.95. QEX 
Systems, Dept PS1091, P.O.Box 3136, Boston, 
МА 02101. 


| CB RADIO 


POLICE—FIRE SCANNÉRS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224Р5, 
DENVER, CO 80219. 


THE NO-CODE HAM RADIO OPERATOR'S 
LICENSE IS HERE! PASS FIRST TRY GUAR- 
ANTEED! $4.90. PINNACLE PRODUCTS, Р.О. 
BOX 1756, BURLINGAME, СА 94011. 


LAND General mobile radios, CB's, scanners, 
marine radios, radar detectors, auto alarms. Cat- 
alog $2.00. Ray's, Вох 14862PS, Ft. Worth, TX 
76117-0862. 
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EQUIPMENT sa 


YEARS OF CUSTOMER SATISFAC TION! 
Purchaser agrees to comply with all State and Federal rws re- 
garding private ownership of Cable T V equipment Consult your 
decal o li 


CABLE TV SECRETS—the outlaw publication 
the cable companies tried to ban. HBO, Movie 
Channel, Showtime Descramblers, Converters, 
etc. Suppliers list included. $9.95, Cable Facts, 
Box 711-PS, Pataskala, OH 43062. 


MOVIE VIEW SALES 
Cable T.V. Converters 
Descramblers / Low Prices 
PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 

[Л] VISA/Mastercard [Л C.O.D. 
М Orders Only 1-800-735-5912 
М 10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE DESCRAMBLERS 
OAK M35B COMBO $39.95 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! | 
CABLE+ PLUS 
14417 Chase St. #481-М, Panorama City, СА 91402 | 


1-800-822-9955 * Other Info. 1-818-785-4500 | 
. NO CALIF SALES — DEALERS WANTED 


CABLE TV BOXES, We sell only the best low 


prices, we ship COD. $2.00 for catalog Ace 
Products, P.O. Box 582, Dept. S, Saco, ME 
04072, 1-800-234-0726. 


DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete Satellite kit $49.95. Add $5 
shipping. Free Brochure. Summit ps, Box 489, 
Bronx, NY 10465 


CABLE DESCRAMBLERS—ABSOLUTELY 
THE LOWEST PRICES! All major brands. CALL 
US LAST! ADVANCE ELECTRONICS 
1-800-659-3018. 


CABLE TV 
"BOXES" 


Converters-Descramblers 
Remote Controls-Accessories 


* Guaranteed Best Prices * 
ж 1 Year Warranty - С; О.П) 5 * 
* Immediate Shipping * 
x FREE CATALOG ж 
Call or Write 
NAS/ TRANS-WORLD CABLE CO. 
sd North Lake Blvd, e Suite 255 

Lake Park. Florida 33403 
1-800-442-9333 
1-800-848-3997 


CABLE GUARD protects your electronic equip- 
ment from detection. PREVENTS cable com- 
panies from spying on you through your TV ca- 
ble. 100% money back guarantee. $39.95 + 
$4.50 S+H. CABLE GUARD, РО, BOX 4187, 
Bethlehem, РА 18018 
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Patent Pending 


CABLE TV DESCRAMBLERS 


х CONVERTERS + 
| and ACCESSORIES. 


| Can fit post, 
| lug or side ter- ' 
minal batteries 


| | Disconnects all electrical circuits with 
PANASONIC, JERROLD, OAK, | | a simple turn of the knob. Attaches 


PIONEER, SCIENTIFIC ATLANTA | | tO battery in minutes. Heavy ашу. 


Suitable for 12 or 24 volt batteries. 


| AND MORE. LOWEST PRICES. FREE CATALOG ars j 
Eliminates battery drain, prevents 


| CABLE READY electrical fires, provides emergen 
edic | NUR es, provides emergency 


(800) 234-1006 | | Remove knob to stop theft and un- 


authorized operation. 


FREE CABLE AND SATELLITE DE- | $14.95 each postpaid 


RA i а f Add $1 for side post adapter 
DUSTRY, BOX 531, BRONX, NY 10461-0208 BATHURST, INC. 
ooo | Box 27-PS, Tyrone, PA 16686 

814-684-2603 


e9 CABLE TV = Quantity discounts— 12 units or more. 
DESCRAMBLERS fff cartooninc, SIGN PAINTING 


А1 ТҮРЕЅ 800-582-1114 LEARN SIGN PAINTING. Earn while you learn. 
FREE CATALOG FREE starter lesson: Signs, 65 West Broadway, 
M.K ELECTRONICS - 7958 Pines Blvd Newport, А.І. 02840. 

Suite 276 « Pembroke Pines. FL 33024 | CONSERVATION 


SURVIVE THE С CALIFORNIA DROUGHT IN 
. COMFORT!!! Build your "WATER-MISER" 
Recycling System, Plans $18.00. Innovative 


= س —— 


DESCRAMBLERS, Converters. LOWEST 
PRICES. CNC Concepts Inc., Р.О. Box 34503, > И 
Minneapolis. MN 55434 1-800-535-1843. ااا‎ Кы ERR UFU; EY 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- | | 
entific Atlantic, Zenith, & many others. "New" | DO-IT-YOURSELF | 


MTS stereo add-on: mute & volume. Ideal for | 


400 & 450 owners! 1-800-826-7623. B&B INC. 
4030 Beau- D- Rue Drive, Eagan, MN 55122. 


CLASSIC CARS 


PICKS UP A WHISPER 
5O FEET AWAY! 


ace 


marketpl 
Over 850. pageseach month 


T Pis deg thousands ot 
ads ise ur та 
Seryiicés Supplies more 
5 ae wal /n pa p tory (Fier: 
NINE sonr ISSUES 


Bos 100. Dept. 502499, Benninglon. Vermont 05201 


we ia 
INDUSTRIES* | 10507 
914-232-3878 


BATTERY SWITCHES: 
QUICK CAPS" 


Int! Patents 


ARROWHEAD Making. VHS $29.95 S/H $3.50. 
Commons, Box 5012-PS, Central Point, OR 


| | 97502. 
Connects or disconnects all batteries with ЛЕ . 
a simple snap without tools. Heavy Duty: DON'T THROW AWAY THAT USED 
500 amp continuous, 800 surge. Elimi- COPIER OR PRINTER CARTRIDGE! 
nate battery drain, discourage theft, etc. Do it yourself REFILL IT [ CANON". COPIERS | 
| $14.95 per pair postpaid н SAVE OVER ISW sem PRINTERS 
Town & Country Marketing, Inc. :; "~ . =a] s1995 | 
Suite 200,8131PennsylvaniaCircle | MORACK a — ——À | Sees | 
Bloomington, MN 55438 INCORPORATED Order or information| INSTRUCTIONAL (DEO. 


612-941-9073 Fax612-941-0659 | sime Eur I| азоо | 
Quantity discounts available (12+) | 


| NEON, COURSE WITH FREE VIDEO. NEON, 
BOX 4410, ARLINGTON, VIRGINIA 22204. 


& 


BATTERY MASTER SUR | 


TELEPHONE LISTENING DEVICE 


OM Record Telephone conmversanoms in your offic 
N home Connects betesen ату casselle or | 
- recorder and your telephone bre Starts а 

"2 таса when phone i answered Records d 
ses 01 conwersahon ‘Stops reconder w 
phone i hing up 


519.95 
Lb I E EACH o Dw лы 


Super Powerful FM TRANSMITTER 
Many bimes mons powertul Man gfher rangers 
Trangrets up lo '& rule lo any FM rade Easy to -— 
Assemble KE - up m FV Battery (nol mci ) 
For calalog of Transmis. Voce Scramtien and 
other specafy gems. mese $2 00 to USI Corp 
Call 407-725-1000 or send $19.95 + $1.00 
| Whipping per item to: USI Corp., РО Box | 
| P&-2052, Melbourne, FL 122902 COO'4OK. 1х1! 


| Sf Tcu. in. 


SURVEILLANCE . - COUNTERSURVE 
LANCE! Guaranteed Lowest Prices! Huge C 


log $5.00 (Refundable). PROTECTOR, f 
520294- “А. Salt Lake C ity. UT 84152. 


SCIENTIFIC & ELECTRONI 
PRODUCTS 
LASERS AND SCIENTIFIC DEVICES 
VRLZK 3mw Vis Red Laser Diode System Kit... $15 
LUSIK — Laser Beam Bounce” Listener Wit........ $19 
LHCZK Visible Simulated 3 Color Lazar Wit и 
ШТ 40 Май Burning Cutting Laser Plans {2 
RUBA Hi Powered Pulsed Drilling Laser Pinas i 
LGU4G —  1102mw Неме Vis Red Laser Gua Assembled. $18 
u$ Laser Lite Show - 3 Methods Pians 52 
SOK See in the Dark Kit 129 
EMLIX , Electromagaetic Coil Gua iit % 
MCP1 Hi Velocity Coil Gun Plaas a1 
LEW Levitating Device Plaas И 
Ент Electronic Hypnotism Techeiques Plans 1 
HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 


HVMTK — 75,800 Volt DC Variable Ошро Lab Source Кн. $14 
1063K lon Ray Gun Kit, project energy without wires. {5 
NiGSK 12/115 VAC Hi Out Meg loa Generator Kii 5 
EMATK Telekinetic Enhancer Elecirit Man Assembled 59 


LESE Lightning Display Globe Kit 55 
BTCIK Worlds Smallest Tesia Coil Kit....................... 54 
BTC3K 250KV Table Top Tesla Coil КИ... занае ШОВ 
BTCS 1.5 Million Volts Tesla Coil Plans .. маа ашыла 2 
ЛЗ Jacobs Ladder = 3 Models Plaas .................... 5 
GRAM Anti Gravity Generator Plans ....................... 1 
PFS20 Plasma Fire Saber Assembled ........... $b 
DPL?0 Dancing Plasma to тик не Sounds Assembled 57 
| PT invisible Pain Field Blast Wave Gen Assembled |. 17. 
PSPAK Phasor Sonic Blasi Wave Pistol Kit INNO el 


LISTIO — — lalinity Xmir, Listen in Via Phone Assembled |... 519 
TAT30 Automatic Tel Recording Device Assembled b 


| VWPMTK Ji. FM Auto Te! Transmitter Kit .............. $4 
МҮК 3 Mi. FM Voice Transmitter Kit .. —R = 
HOD1K Homing Tracking Beeper Transmitter Kit... HI 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-503-672-4730 ог РАХ IT TO 1-893-672-5406 
VISA MC. CHECK, MO IN US FUNDS. INCLUDE 1@% SHIPPING. ORDER 
$100.00 & UP ONLY ADO $10.00. CATALOG $1.00 OR FREE WITH DADE! 


INFORMATION UNLIMITEL 
P.0. BOX 716, DEPT. PS9, AMHERST, NH | 


—— ——= 


LASERS, 5mw To 20 20 w watts. Hundreds of La 
Related Products & Plans. For Catalog C 
714-278-0563, or Write MWK Industries, 12 
Pomona Rd.. Corona CA 91720. 


SUPER-MINIATURE 


FM TRANSMITTER 
ranamiter uses Зона Moun MOP SOC 


Technology (SMT)! Smallest! high 
pero mange FM iransmitier avaliable 
anywhere, Transm whispars 1o any 
FM ceiver up io a mie wiy. Uses 
BV battery - Complete, easy to 
&&&emble, ki with ай SMT рала 
already assembled to circuli board. 


| $39.95 CECI VISA, or MC UN 
TECH INFO 1-802-829-8152 * 


ORDERS ONLY 1-800-336-7380 
KANDI ELECTRONICS xu 
201 E Southern Ата, биће 114 
#5282 


Tempe, AZ 


ELECTROPLATING TEXTBOO 
ELECTROPLATE METALLICS NO 
METALLICS. $14.95. Details free. Tropic, X! 
Palm Bay, FL 32906-0095. Р 


— س - 


SAVE WATER! Control Lawn Sprinkling s үзө! 
with your Computer, without leaving Compu 
operating. Details: $10.00 to Great Ah 
Enterprises, Box 103, Great River, N.Y. 117: 


The Call Identifier has the Answer 
è displays callers phone number when your 
phone rings 


tmn dota Od ne el $79.95 ppd. 
call check/money order 


GE РО. Box 337, Buffalo, NY 14226 
(716) 694-3476 

Dealer Inquiries Invited 
(Check with your local Phone Co. for GALLER ID service availability 


"ROFESSIONAL ALARM SYSTEMS. Save 


housands! Catalog $12.95, Safety Express, Р.О. 
3ox 34, Estero, FL 33928. 


/.C.R. Repair yes you cant! | ll show you how No 
Special tools - Illustrated booklet shows all. 
$15.00 + $2.00 S+H to: Р.О. Box 868074, 
Mano, TX 75075. 


AETAL OUTDOOR FIRE-STARTER. Works 
vith wood, bricketts, charcoal without electricity, 
starter fuel or gas. Great Gift! Plans $3.00 
+ SASE. FireStart, 3240 S. Dodge #1, Tucson, 
4285173. — 


TOUCH-TONE === 

DECODER DISPLAY | ye S 

& ASCII || HEIL Ig 
CONVERTER soAnp EEE ail 1 
Decade and display wwuch-tone digits from паа any audio 
Source: Lape- 


ет, tanner, telephone answer machine, etc. 

| A digit display with 32 character memory. Wired/Lested board 
also has ASCH output you can connect 4o your computer [or | 
automatic logging of received numbers, [BM software included 
Order model TDID-85 - $90 + $5 SH VISA/MC 
MoTron Electronics, 310 Garfield St, Eugene, OR 97402 
ORDERS: 1-800-338-9058 INFO: (503)687-2118 
FAX: (503)687-2402 iTouch Tore i a trademark of ATAT! 


ELEPHONE BUG FM PLANS. Convert Radio- 
shack Device. Easy $8.00. Allan Laboratories, 
P.O.Box 14302, Research Triangle Park, NC 
27709. 


REMOTE CONTROL 
TELEPHONE 
RECORDER 

Call, code in, and replay all previously 

. recorded phone calls. $478. 
Surveillance Telephone $175.00 
Surveillance Catalog $5.00 
LISTEN ELECTRONICS 
603 Elgin, Muskogee, OK 74401 
(918) 683-95B9 


;BSCENE, HARASSING CALLS? With CALL- 


ER ID know whos calling before answering. 
Details send $1.00. FHC-Dept.10S, 19 Clear- 
view Avenue, Danbury, CT 06811. 


STOP paying high cable-tv rates. Install your own 
antenna system. Simple and easy with my de- 
iailed instructions. Send $15.00 to: Antennas, 
289 Highland Rd., Jackson, KY 41338. 


EARTHQUAKE SEISMOMETERS and display. 
Detectors, sensors. Schematics and text $20.00. 
Info $3.00. Kits available. Gary, Р.О. Box 450, 
Biola, CA 93606. 


FM or AM transmitter kit $15.00. Free catalog 
with order. Quantum, 16645-113 Avenue, Ed- 
monton, AB ТЫМ 2X2. 


TELEPHONE BUG! 


VSX-100 SUPER MINI PHONE TRANSMITER WILL 
TRANSMIT ANY PHONE CONVERSATION TO AN 
ORDINARY FM RADIO UP TO 1/4 MILE AWAY! 
NEVER NEEDS BATTERIES! SIMPLE HOOKUP 
M TO ANY TELEPHONE' INCLUDES COMPLETE | 
| INSTRUCTIONS. SATISFACTION T 
WHY PAY MORE? 
KIT-ONLY $24 95 POSTPAID 


ASSEMBLED-$34 95 POSTPAID _> "ORDER < > 
SUPERIOR ELECTRONICS 2, RE 
PO BOX 15036. FREMONT, CA 94539 


LONG PLAY CASSETTE RECORDERS, 
VOICE-ACTIVATED. RECORDS 12 HOURS 


PER STANDARD CASSETTE. FREE BRO- | 


| |\CHURE. PRODUCTIVE ELECTRONICS, BOX 
¦ 930024, NORCROSS, GA 30093. 


MONITOR Cordless Telephone Conversations 
From Your Home or Car. For Details, Send 
$10.00 Plus $3.30 P/H To: Ben-nett Distributors. 
1526 E. Hintz Road, Suite 125, Arlington 
Heights, IL 60004. 


CALLER ID. $49.99 Screen and Record Phone 


Calls. Details $1.00. CBR, Box 212, Rochelle | 
| Park, NJ 07662. 


MAKE FURNITURE REFINISHING SIMPLE 

Easy and inexpensive step by step booklet 
shows how. Guaranteed satisfaction. Send 
$12.95 to Wincrest, Box 94P, His. 18100, 
Chadds Ford, PA 19317. 


QUARTZ CLOCK MOVEMENTS and supplies! 


Low Prices! Yankee Ingenuity, Box 1135, Altus, 
OK 73522. 


BUGGED? WIRETAPPED? Find out fast! Coun- 
termeasures equipment catalog $1.00. Capri, 
Box 5895, Bayfield, CO 81122. 


FLAT ROOFS - SAVE 70% Solve any problem. 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy. safe, foolproof, Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- | 
mation: PSI ROOFAGE, P.O. Box 2784, Lehigh 
Valley, PA 18001-2784. 


EDUCATION & INSTRUCTION 


FREE CAREER GUIDE. Earn more money with 
Success Proven Correspondence. Diploma 
Courses. Granton Institute, 263B Adelaide 
Street, West Toronto, Canada MSH 13. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School. Dept. #347, 850 E. 58th St., Chicago. IL 
60637. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved home study. Most affordable and compre- 
hensive. 100 years of legal training. FREE CATA- 
LOG 1-800-826-9228. BLACKSTONE SCHOOL 
OF LAW, P.O. Box 871449, Dept. PS, Dallas, 
Texas 75287. 


FREE COLLEGE TAPE External Degrees | 


Business/Public Administration, LAW, Graduate- 
Undergraduate, Financial Aid. (800) 759-0005 
Ext 618, LASALLE UNIVERSITY, Mandeville, 
LA 70470-4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-COL. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, IA 50401. 515 
423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES, ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826-PS, BENICIA, CA 94510. 
(800) 835-8535. 


LEARN SKIP TRACING AND MISSING INDI- 
VIDUAL INVESTIGATIONS. Become an expart 


skip tracer. Complete training program from | 


AMERICAN TRACING CORPORATION. Send 
$2.00 for 16 pages INFOPACK, 289 College 
Street, Burlington, VT 05401-8320. 


RESUME Tips that work. Send $5.00. 
Franchard's, Р.О. Box 704, Aberdeen, WA 98520 


COMPLETE 8 volume course in electronic engi- 
neering. 109.95, Free brochure: BT Books, 1203 
Grant Ave., Rockford, IL 61103 


BECOME A PARALEGAL. WORK WITH AT- 
TORNEYS. HOME STUDY. FREE CATA- 


| LOGUE. 800-362-7070 DEPT. 11.109. 


BOOST YOUR CAREER! Prestigious DIPLO- 
MA $495.- or ASSOCIATE DEGREE $770.-. 


| homestudy, accredited, financial aid. YAACOV 


COLLEGE, Sui. 400, At. 24 Chester-Mall, Chest- 
er, N.J. 07930. 


INFORMATION on any topic. Modern Research 
Associales, 954 Lexington Avenue, Suite 174, 
New York, NY 10021. 


UNIVERSITY DEGREES Without Classes! Ac- 
credited Bachelor's, Masters, Doctorates, Free 
Revealing Facts! Thorson-PS 10, Box 470886, 
Tulsa, OK 74147. 


RECEIVE FREE GOVERNMENT GRANTS! 
-. . Never repay! Rush long SASE: SMS, Dept. 
POPS-61, Box 1960, Cordova, TN 38018-1960. 


51,000 CATALOGS listed. Sources For Any- 
thing! $5.95 CATALOGS. Box 92452X, Atlanta, 
GA 30314. 


FREE tuition! $3.00 p’h. National Education, Box 
2, Hendersonville, TN 37077. 


ELECTRIC VEHICLES 


ELECTRIC Cars, Conversion Manuals, Parts 
and supply sources, newsletters—The most 
complete electric vehicle source $5.00 Perfor- 
mance Speedway, 2810-B Algonquin, Jackson- 
ville, FL 32210. 


ELECTRONIC SUPPLIES & EQUIPMENT 


SURVEILLANCE - Privacy contro! - Debugging - 
Protection. (Kits - assembled) Large new catalog 
$8.00 Tri-Tron 2209F Lapalco, Harvey LA 70058. 


BUGGED? PHONE TAPPED? FREE Catalog of | 
Fantastic Electronic Devices tells you Fast! | 


1-800-732-5000. 


INCREDIBLE BUYS! ELECTRONIC, COMPUT- 
ER SURPLUS. CATALOG $3.00. SURPLUS 
(PS) BOX 276, ALBURG, VT 05440. 


EMBLEMS, DECALS, PATCHES 
DESERT STORM'SHIELD insignias NOW 
AVAILABLE! Worn by more troops than any 
other! Patches $5, hats $15, HQ T5 $15, Posters 
$7—S&H Included, Guaranteed Satisfaction! 
FREE Brochure. Desert Graphics, Dept. D, 
P.O. Box 4728/Macon, GA 31208-4728: 
1-800-368-0370. 


EMPLOYMENT INFORMATION 


GOVERNMENT JOBS Now Hiring In Your Area. 
Up To $1500.00 Weekly. Information $2.00. 
DEB-LIN, Box 9130, Riverside, CA 92504. 


AUSTRALIAN EMPLOYMENT OPPOR- 
TUNITIES REPORT. Jobs in demand and how to 
secure one, US$10.00 ETA, P.O. 1454, Arm- 
idale, NSW 2350, Australia. 


ALASKA JOBS! BE INFORMED WEEKLY! 
EMPLOYMENT DIRECTORY. STATE LI- 
CENSED AGENCY. Send $5.00 to Alaskan Em- 
ployment, Box 450-5, Ninilchik, AK 99639. 


READ BOOKS FOR PAY! $100 00'title! Rush 
long SASE: SMS, Dept. POPS-C2, Box 1960. 
Cordova, TN 38018-1 960. 


ENERGY SAVING - 


SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages. 
Order from one expert source. Featuring Sun- 
Lite" for do-it-yourselfers, builders, designers. 
America's largest energy saving mail order 
house! $1.00 postpaid. Solar Components Cor- 
poration, Dept. PS. 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186 


SOLAR POOL HEATER. Easy build yourself 
plans using inexpensive materials. $10.00 check 
or moneyorder. B&W, P.O.Box 582, Sylvania, OH 
43560-9998. 


GENERATE SUPPLEMENTAL HEAT From 
Your Hot Water Heater. Proven, Efficient, Easy 
Installation in Garage, Workshop, Cabin, Porch. 
send $19.95, $2.00 S/H to: Idea, Inc., Box 
26173, Shoreview, MN 55126. 


| FINANCIAL 

DEBTS? BILLS? BAD CREDIT? No problem! 
We'll help now. Applications accepted 
$500-550,000. Not a loan company. Free app: 
TCAC, Dept. PS. 400 Century Park South #117, 
Birmingham, Alabama 35226 or call 
1-800-869-0607. · 


COMPUTER-Erase Bad Credit Free Instantly. 
Free Details: Gold(P), 13950 Ventura, Sherman 
Oaks, CA 91423. 


| BOOKLET RAISE $50,000 WITH CREDIT 
CARDS. $12.00-NO CHECKS. HRP, 2906 | 


NORTHEAST, FLAGSTAFF, AZ 86004. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 
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| RECEIVE FREE GOVERNMENT GRANTS! 
. . Never Repay! Rush long SASE: SMS, Dept. 
POPS-B2, Вох 1960, Cordova, TN 38018-1960. 


FOR INVENTORS 


WORK DIRECTLY WITH 7 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
US & INTERNATIONAL PATENT APPLICATIONS 


Patent and develop your idea with the 
experience of an expert. Call or write 
for free 104 page brochure, contidential 
advice and forms for confidential 
disclosure and record of Invention. 
Overseas production, prototypes 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 
| WSs Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA. SYOSSET, NY 11791 
ga toll free 


& Canada] 800-367-7749 


IOUTSIDE USA 516-367-7777 


FAX 516-692-2787 


NEW TOY IDEA? Want access to toy compa- 
nies? EXCEL offers full inventor services, FREE 
phone consultation. Call (612) 934- 1200. 


SERIOUS INQUIRIES: For Development, Pat- 
enting and Licensing, call Davison & Associates. 
Free Information 1-800-677-6382. 


| MARKETING-DEVELOPMENT! Your Inven- 


tions Marketed, Developed by Professional Engi- 
neer former U.S. PATENT OFFICE EXAMINER 
& MANUFACTURERS REPRESENTATIVE: 


| FREE INVENTION PROTECTION CERTIFI- 


CATES. Suite 3815 PS Woolworth Building, New 
York, NY 10277. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS CORP. 
for free information. Serving inventors since 
1975. 1-800-338-5656. 


FREE CATALOGUE! Books/Tapes/Software for 
inventors/entrepreneurs! Innovation Centre, 156 
Columbia St. W., Waterloo, ON, Canada N2L 
3L3, (519) 885-5870, fax (519) 885-5729. 


INVENTORS! Call IMPAC for free information 
kit. USA Canada: 1-800-225-5800 (24 Hours!) 


THE MAGAZINE FOR INVENTORS: “Inventor's 
Digest. Since 1985. $20.00/year. Money-back 
guarantee. 1-800-525-5885. Free patent 
manual. Visa/MC. 


T2 DESIGNS, PROTOTYPES And LICENSES 
Consumer Products For Independent Inventors. 
Over 100 Products Successfully Developed. 
(213) 576-0513. 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-748-6218. 


INVENTORS - Comprehensive Confidential Re- 
ports - U.S. Companies seeking products. All 
Industries. $25.00 PPD, ck/$;MO. Travers & AS- 
soc., Р.О. Box 318, Easton, MA 02334. 


NEW IDEAS? MAKE SOMETHING HAPPEN! 
We have expertise designing. developing, mar- 
keting and licensing new products to brand- 
name companies with sales worldwide - earning 
millions! Free Information. GREAT AMERICAN 
ROYALTY GROUP 1-513-369-8108. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N. Dix Hills, N'Y 
11746-4879. (516) 499-4343. 


| INVENTORS: If you have an invention for sale or 


license, write for free booklet explaining how we 
can help you. Kessler Sales Corp., C-7-Fl, Fre- 


: mont, OH 43420. 


AVOID SCAMS! Free information exposing in- 
vention, marketing/patenting companies. 
1-800-428-5779. 
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FREE invention appraisal plus protection forms 
and information kit. Over 100,000 inventors as- 
sisted since 1975. Affiliated Inventors Founda- 
tion. 1-800-525-5885. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS! 


MAGAZINES! Sampler: 3/$2.98. FREE BRO- | 


CHURE. MULTINEWSPAPERS, Box DE-30, 
Dana Point, CA 92629. __ 


` FOR THE HOME 


MIGHTY MULE ELECTRIC GATE OPENER 
opens gates from home or car. Easy installation. 
Warranty. Below wholesale, $399. Order and 


| information call toll-free 1(800) 388-6853. 


EE EE 


"ACCUSHARP" WORLD'S FASTEST KNIFE 
SHARPENER POCKET, HUNTING, AND 
KITCHEN KNIVES, AXES. LIFETIME WAR- 
RANTY. GREAT GIFT IDEA. SEND $11.95 TO 
WILLIAM LETO, 1908 GARON DR., MANDE- 
VILLE, LA. 70448 


| GOOD EATING 


AMISH—PUMPKIN BREAD* $4.00 Money Or- 
der, SASE, P & M Recipes, R #3, Sullivan, IL 
61951 


. AUTENTICO! Incredible unique flavor! Secret 


family recipe for CARNE ADOVADA. You've 
never tasted anything like it! $3.00, SASE, Fat 
Tree Chile Co., 2806 15th St., Alamogordo, NM 
88310. 


LEFT-OVER НАМ? 50 Recipes, $3.98. PHAX, 
17956 Mayerling St., Granada Hills, CA 91344. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt cheap. Cars, 
houses, boats, computers, furniture. Seizures: 
Box 4309-YG West Covina, CA 91791. 


SECRET NEW HAIR GROWING FORMULA. 
FREE INFORMATION. NATURAL HAIR, Р.О. 
BOX 963, PARAGOULD, AZ 72451-0963. 


HEARING AIDS 


HEARING AIDS 
PRICE CATALOG, FREE! 


SUPER SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! 
No salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. 
Dept. PS10D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


Q 


FREE Hearing Aid Catalog. Al Models. Huge 


savings! No salesman will call. RHODES Dept. | 


12T, Brookport, IL 62910. Phone 1-800- 


453-4905. 


HEARING aid you can fabricate under $25.00. 
Details $2.00, Plans $12.00. Hear, 1546 
Glencrest Way, San Jose, CA 95118. 


FREE 
CATALOG! 


New Hearing Aids | 


* All Models 
* Huge Savings 


• No Salesman will call 


Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HELP WANTED 


GUARANTEED/LEGITIMATE WORK! TOP 
PAY! Assemble products at home. 
(904)686-3634 Ext. 6050. 
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ASSEMBLERS: Excellent income to assemble 
products from your home. 504-646-1700 DEPT. 
P95 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025 


EARN MONEY Reading books! $30,000.yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


UP TO $4000 WEEKLY POSSIBLE! Rush 
stamped envelope: Career, P.O.Box 28441, San 
Jose, CA 95159-8441. 


LAW ENFORCEMENT JOBS. $17.542- 
$86,682./yr. Police, Sheriff, State Patrol, Correc- 
tional Officers. Call (1) 805 962-B000 Ext. 
K-20025. 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE: SMS, Dept. POPS-A2, Box 
1960, Cordova, TN 38018- 1960. 


HOME CRAFTSMAN 
=AmeriGlas. سے‎ Glan 


[ oe Ж Мам 
Create clegant stained glass windows, 
lamps. gifts or other beautiful items. 
Choose from a full linc of glass, tools, 
bevels, kits... Everything you need. 
Write today for your free catalog. 
AmeriGlas, Dept MPS110, Box 27668 FREE 
Omaha, NE 68127-0668 Catalog 


MAKE WOODEN TOYS, whirligigs, door harps, 


| dollhouses, clocks, music boxes, weather instru- 


ments, crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—1(800) 848-4363— 
Cherry Tree Toys, Belmont, Ohio 43718-0369. 


BUILD clocks for profit (cost under $8.00 each!). 
Our videos show you how! Wholesale clock 


catalog $3.00 (credited) contains over 1500 | 


items! Steebar, P.O. Box 463-8, Andover, NJ 
07821-0463. 


HOVERCRAFT 
HOVERCRAFT Plans, 3 to 160 Hp. Information 


$5.00 (refundable). Sevtec, Box 846, Monroe, 
WA 98272 


HOME HEATING, FUEL SAVERS 
HEAT with Waste Without Polluting. COM- 
PLETE guide to BIOMASS HEATING. over 75 


manufacturers, $15.00, Energy Experts Inc., 
7001 Hwy. 73, Evergreen, СО 80439, i 


ATTENTION 
OIL FURNACE OWNERS 
HIGH EFFICIENCY 
TECHNOLOGY CUTS OIL 
HEATING BILLS 30% TO 45% 


| The MAGNUM 99 

| will cut your heating | 7 
bills dramatically, 
and squeeze more 

| usable heat out of 
every gallon. It 
extracts heat from 
oil at an amazing 
95% efficiency 


rating. : 

* Uses PVC plastic vent ‘ipa 

* Perfect for replacing electric heating 
or older oil furnaces 


Send for more information 
or call 612-633-3115. 


ЕМЕН CORPORATION 


I Yukon Energy, Dept. PS91M-J 
378 W. County Rd. D., 


E 


DISCOVER .. 


HUNTING & FISHING INFO 


* 15.9 


POSTAGE PA! 


With 12 Magnum AI. 
_Powerbands 


SEND 
CHECK OR 
MONEY ORDER 


TRUMARK 7 | 
| WRIST-ROCKET = 


| Original Trumark folding wrist-braced slingshot stores ammo in handle. | 
225 Yard Range! $15.00 includes slingshot, 70 rounds of 1/2" white 
Tracer® marbles, and complete replacement powerband assembly. 


TRUMARK " SNAPSHOT. —" 
$1225 . ڪڪ کے‎ 


SE , 


12" barrel shoots bands up to 30 feet 
Black plastic with tough nylon starwheel 


ro WS" RUBBERBAND GUN 


103445 OWWY 


'Pd'isod 001 


S 
[| 


Sif) 10j $58DDE 198115 957) 


POSTAGE PAID 


— PI matically shoots 
six shots in rapid-fire-succession 


TRUMARK: ро. BOX 18383 P, BOULDER, CO 80308 USA 


HYPNOTISE ANYONE ELECTRONICALLY 


Anytime, Anyplace. $10.00 plan. $60.00 assem- 
bled. Dr. Nuss, 2250 Etropicana, Suite 470, Las 


INVENTIONS WANTED 


INVENTORS Your first step is important. For 
FREE advice, call ADVANCED PATENT SER- 
VICES, Washington, DC, 800-458-0352. 


INVENTIONS, ideas, new products! Presenta- 
tion to Industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS—Eureka Solutions International 
gets results or your money back! Call 
1-800-869-3255 for free information. 


INVENTORS: Call TLCI for free information 
Inventors Newsletter 1-800-468-7200, 24 hrs 
day-USA Canada. 


INVENTORS: Free information on offering your 
invention for sale. Kessler Sales Corporation, 
C-7-IW, Fremont, OH 43420. 


LOANS BY MAIL 
$100,000 line credit without investigation! Р! 
vate Swiss bank account! Other financial ben 


fits! Free valuable report! NACC PS-4 Box 539 
Torrance, CA 90503. 


BUSINESS—Personal. $500-$5,000,000. All E 
igible. Quick, Contidential. Request free applic: 
tion. Write JDS, Box 430, Botkins, OH 4530 


| Call 419-999-1338. 


| 


жалыны аанын алыны ج ی‎ eee 


-KITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 


8 Call or write for your catalog today! if 


| Into The Wind • (800) 541-0314 
pet Pear! St., Boulder, CO 80302 
ш = L 8 — ИН ПШ ИШ Е all 


BOOMERANGS! HI-TECH De- 
signs You Want. Free Catalog. FANTASTIC! 
BoomerangMan, 1806-2 N. 3rd., Monroe, LA 
71201-4222 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individuals re- 
fused elsewhere. Many plans included. Try us! 
Associates P3, Box 9008, Baldwin, NY 
11510-9008. 


BORROW 3500-$40,000! "Overnight" On Sig- 


‘nature. Keep indefinitely! Action, Box 5499-Y 
| Diamond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75028. 1- 800- 444-6599. 


LOANS For Nearly Anything. Fast Approvals! 
Cash 24-48 Hours! PFS, 210 Fifth Ave., Dept. 
1102, NY, NY 10010. 


HOW Much Money Do You Need? Simple Quali- 
fying. Many Options. Unison, 2170 Broadway 
#219, NY, NY 10024. 


BORROW 3500 - $40,000! "On Signature"! Any 
Purpose! 97% Eligible! Free Application: 
National, Box 7627, Long Beach, CA 90807. 


BORROW BY MAIL Get $500-3575.000 Quickly. 
Nearly Everyone Qualifies! Request Free Ap- 
plication. MJS Industry, Box 531, Bronx, NY 
10461-0208. 


BORROW $100-$100,000. Quickly, on 
Signature/Secured Immediately! Apply Now! 
1-404-879-5514. 


| GUARANTEED! FAST DELIVERY! MIXE 
| STATES! 200/$10; 500/$15; 1000/$25. D 


LOANS ! LOW PAYMENTS. (Example: $500 
Personal approximately $155/month). Vis; 
MasterCard. 1-800-535-4942. 


BORROW $300-5100.000 by Mail! ТАК, Bc 
1058-PS, Clearwater, FL. 34617. 


CONSOLIDATE YOUR DEBTS! Start a bus 
ness. Loans $100-$1,000,000. NN purposi 
1-404-469-CASH. 


MONEY PROBLEMS? We can help! 20 differen 
Financial Programs including loans. Bad ш 
OK! 513-438-2555 Ext. 192. 


BORROW $500-$100,000! “IMMEDIATELY 
ON SIGNATURE. KEEP FOREVER 
CREDIT-2Y, BOX 343, TOMBALL, TX 77377 


FREE Grants loans! $100,000 from the goveri 
ment, any purpose. $39.95, check/moneyorde 
Laser Phase Corporation, 10 #30379, Spring Н 
Road, POB 189, Dundee, IL 60118-0189. 


ARAB BUSINESSMEN have money to buy an 
invest. Top finders fees paid. IMEA. 1091/PS: 
Box 3574, Newport Beach, CA 92659-857- 


| (714) 722-9260. 


| 


| 991-C, Nelson, BC, Canada V1L 6A5. 


RECEIVE FREE GOVERNMENT GRANTS 
.. . Never repay! Rush long SASE: SMS, Dep 
POPS-B3, Box 1960, Cordova, TN 38018-1960 


MAGIC, GAMES, JOKES 


FREE Catalog-Fun Packed With Jokes, Trick 
And Fascinating Novelties At Bargain Prices 
Maiocco Novelty, Box 2085, Upper Darby, Р, 
19082. 


MAILING LIST 


$500 DAY IN YOUR MAILBOX. SASE: Valte 
Silva, P.O. BOX 4061, Danbury, CT 06813-4061 


ACTIVE NEW OPPORTUNIST NAMES 


ER'S CO-OP, BOX 526-PS, GRIFFITH, 1 
46319, 1-800-992-9405. 


EARN bigger profits! New professional top of th 
line computerized full-feature guaranteed maij 
ing lists $4-hundred $30-thousand labels 
Mailco, 1418 Homan, Ft. Worth, TX 76106-9055 


UFO's EXIST. Learn more from professions 
UFO research organizations. $5.00 mailing lis 
TIS, Box 40978 Memphis, TN 38174. 


MISCELLANEOUS 


PHILADELPHIA EXPERIMENT: ship rendere 
INVISIBLE (1943). Thorough TECHNICAL de 
tails US$40. Alexander Strang Fraser, Bo 


MAZES— Worlds most challenging book. Send 
3.95 to Amazing Mazes, 21106 Rustlewood 
venue, Boca Raton, FL 33428. 


RC Welding Machine. Fine Control Plans. 
5.00 Guillermo Bustamant, 709-SE 39th Ave- 
ше, Portland, OR 97214. 


MEN'S WIDE SHOES 


EE-EEEEEE, SIZES 5-13 
Extra width for men who need it. 
Excellent variety, styling and 

| quality. Send for FREE | 
CATALOG. 


HITCHCOCK SHOES, INC. 


Dept. 46G Hingham, MA 02043 


TOP SNORING. Simple natural way. It really 
‘orks: $5.00. RLO Services, P.O. Box 676-A, 
anomet, МА 02345. 


“OVERNMENT OIL LEASES $10! Details 


4.00. SRHIS, Box 20252, Jackson, MS 
9289-1252. 


MODELS— SHIPS, CARS, PLANES, | 
ROCKETS 


JVE STEAM MODELS! 100 Kits or Assembled. 
itunning Colored Catalog $5.95 Refundable. 
‘amond Enterprises. Dept PS Box 537, Alex- 
ndria Bay, NY 13607 PHONE: (613)-475-1771. 


| MONEYMAKING OPPORTUNITIES _ 


ARN $500 weekly mailing letters. Free Details. 
теда, Box 4309-YM, West Covina, CA 91791. 


-ASY Work! Excellent Pay! Assemble Products 
1 Home. Call For Information. (504) 641-8003 
xt. 6517. 


796 to 60% return on your money. For details 
213) 377-4955. 


“EW! SELL UNIQUE PRODUCT. Make 200% 
rofit, 520.00 Ch. T. Co., Box 882625, San Di- 
go, CA 92168. 


gg س‎ 
"0 PER POUND RECYCLING GLASS! Full 
sport $5.00. Glass, Box 487, Ramona, СА 
2065 


ТОМЕ business. Process phone orders. People 
all you. Earn $300/day. One-time fee—$45.00. 
:heck/moneyorder. Laser Phase Corporation, 
L4 30379, 202 Spring Hill Rd., P.O.Box 189, 


Jundee, IL 60118-0189. 


TAIL ORDER? Proven details $2.00 to Bob 
"iddens, Box 954, Orange Park, FL 32067. Info: 


‘OU CAN INVEST $10 A MONTH in stock of 
‘lue-chip publicly traded companies. No com- 
іззіопѕ. Buy direct from companies. Guide to 
-vesting, $12.95, 28 E. 55th St., Indianapolis, IN 
6220. 


"| OMEWORKERS/ASSEMBLERS wanted. Un- 


imited income! Simple Work! Free Recorded 
dessage. Call 1-703- 772- 6023, Ext. 116. 


"^—OFITABLE IDEAS! Complete Manual. 
12.95. Send payment or write for details. Busi- 
ess Beginnings. Box 305, Ashland, MA 01721. 


зам $1500 WEEKLY mailing our circulars! 
iush long SASE: SMS, Dept. POPS AS, Box 
960, Cordova, TN 38018- 1960. 


| :2,000 MONTHLY possible азап (ВОО) 
153-0548. Homeworker Box B10PS, Lanoka | 


"arbor, NJ 08734. 


MUSICAL INSTRUMENTS 


:OUNTRY music and much more. Top 100 titles 
in cassette or compact disk. Great prices! Send 


43.00 for catalog (Refundable) to C.D. Shacks, 


-O Box 7760, Greenwich, CT 06830 


 "CCORDIONS, Concertina, Button Boxes, 
: Jew-Used-Repair-Trade, Catalogues $2, 


"Заѕіідіопе, Box 40PS, Warren, 


Mich 


::8090-0040. 


| NEW PRODUCTS 


AMAZING NEW PATENTED PRODUCT! 
Keeps razor blades sharper 5-10 times longer. | 


Save money. Less waste. $29.95 $1.50 S&H. 
D.J.E. P.O.Box 493 Midvale, UT 84047. 


OF INTEREST TO ALL 


AMAZING PYRAMID POWER! Pyramids— 
crystal, metal, stone, etc. Price list and informa- 
Поп $3.00. РОМ Divisions, P.O.Box 1115, Lodi, 
MJ 07644. 


INNER PEACE OF MIND—MONEY BACK 
GUARANTEE! $3.00. Erlwein, Box 20671-5, 
Portland, OH 97220. 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries, 29-Y East Madison, Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
Hings, Diamonds, Watches, Silver, Platinum. 


| Mail Articles Today. Free gift with Information. | 
| Chicago Gold & Precious Metals, 10 S. Wabash, 


Dept. 257, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS, 
BUMPER STICKERS. FREE CATALOG, 


STADRI, 
929-2293. 


57R LEROY, NYC 10014 (212] 


= PHOTOGRAPHY | 


PHOTO BUTTONS !! 


High Quality, Professionily Produced 


Photo Buttons, Mirrors, KeyChains, | 
Trading Cards and Greeting Cards | 
available from your 35mm negatives. 
New England Technologies 
FO. Bor 387 + Derby, Vermont 05829 
| Send $2.00 for an information kit and order form today. | 


LEARN LEGAL FORENSIC PHOTOGRAPHY. 
Put your camera to work shooting accident & 
crime scenes for lawyers, insurance, police & 


business. Independents in high demand. The 


Legal Photographers Handbook, 100 pg. Illus- 
trated guide by 15 yr. veteran. Limited copies. 
$24.95 + $2 S/H. Appleblossom Books, 13 Cut- 
ter Mill Rd.. Suite 349, Great Neck, NY 11021. 


| PLANS, BLUEPRINTS | 


JET BOAT OR SKI. Build your own with a 50 hp 
engine and pump kit. Plans $11.95. Hydrajet, 
P.O.Box 1256, Troy, AL 36081. 


PARABOLIC MICROPHONE under $65.00 in- 
cludes sources. $10.00 to J&M Enterprises, 
P.O.Box 511, Crab Orchard, WVA 25827. 


MILITARY AIRCRAFT - Computer Drawn. Indi- 
cate aircraft type. $19.95, Catalog $5.95. Aircraft 
Plans, Box 8395, Portland, ME 04104. 


NEW Patterns for wood products—information 
$2.00. Cut-It-Out Enterprises, Р.О. Box 404. 
Clearfield, PA 16830. 

Build Arcade Housing, with Turbo, А/В, for NIN- 
TENDO. Blueprints, Schematics, Artwork, 
Layouts. $19.95 CSI, Box 294475, Lewisville, TX 
75029. 


SAVE $$$ 
BUILD YOUR OWN 
HOUSE e SHOP e STORE 

e OFFICE s OTHER 
CONCRETE DOME KIT 
emUPER STRONG 


INFO PAK 
VIDEO à PRINTED 
eCUT НЕАТ/АТА соно. BY зат $19.95 


MONOLITHIC CONSTRUCTORS INC. 
P.O. BOX 479 ITALY TX. 75551 


PLANS & KITS ~ 


DOME homes, cabins, commercial, energy 
efficiant, economical. Natural Spaces 
1-800-733-7107. 


| acre claim program still available, get yours for 


| "BUILD YOUR DREAM IN COLORADO" Build | 


. SASE: TOM PEZZI, 612 SEASHORE ROAD, 


SECRET Scanner Frequencies: Federal, Police, 
| etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


ae E E 
С» Ree | 


‘Glog 


BUILD A STILL COMPLETE PLANS: $8.00. 
APD, 1018 GROVE #3, JACKSONVILLE, IL 
62650, 


PLASTICS | 


RUBBER. Liquid components, techniques. Cat- | 
alog. $1: Handmade. Box 16713(PS10), Mem- 
phis, TN 38186-0713. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglass- 
ing, repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 81M/PS, 4915 Dean, Woodstock, IL 
60098. 


` REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti- 
ful Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 1111- 
C Sherman, Coeur d'Alene, ID 83814, (208) 
664-8161. 


US CITIZENS ONLY GOVERNMENT LAND, 20 


Satellite-TV 


Save 30%-60% 
Systems, upgrades, " 
IRDs, movars, Feeds, LN zs 
3' to 24' dishes and more.. 

Namas Lika - : 
Monterey, Uniden, Drake 
HTS, Orbitron, etc. 
жь 800-334-6455 
E) 218.739. 5231 MN & INT. 


| SKYVISION INCE 


Pl 4 2026 COLLEGE WAY | 
М d! FERGUS FALLS, MN 56537 
: А | 


NT INSTALL OR UPDATE YOURSELF! 


SATELLITE TELEVISION DESCRAMBLERS 
Complete Detailed Plans For Home Construc- 
tion By Anyone. $5.00. Jansen Electronics, P.O. 
Box 25161, Seattle, WA 98125 


SATELLITE Monthly Audio Codes 1(900)- )-Hot- 


$20 government fee, in Alaska, Arizona, Arkan- 
Shot. Intended For Testing Only. $3.50 Per Call. 


sas, California, Colorado, Idaho, Montana, Neva- 
da, New Mexico, Oregon, Utah, Washington, 
Wyoming. For complete, step-by-step package 
including maps, telephone helpline, filing forms, 
etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, POBox 2945-Р5 Port- 
Angeles, Washington 98362-0336 (this is not 
Homesteading, its much easier and only costs 
$1. per acre). 


GOVERNMENT HOMES from $1 (U repair). De- 
linquent tax property. Hepossessions. Your area 
(1) 805 962-8000 Ext. GH-20025 for current repo 
list. - 


‘SATELLITE TV 
| Call for FREE Catalog Ax 
All Major Brands  /—* 


Lowest Prices 
1-800-845-6664 
617 W. Division * Mt. Vernon, WA * 98273 


WEST COAST SATELLITE 


FREE CATALOG - Compare our prices for New 
systems and upgrades. Latest receivers and 
dishes—ail top brands—ALPHA SATELLITE 
DIST, P.O. BOX 197A, HAWTHORNE, М.Ј. 
07507-0197. 1-800-535-ALPHA 


SATELLITE TELEVISION SOURCEBOOK— 
over 100 pages of TVRO information. $20 ppd. 
Xenolith Press Route 5 Box 156A, Louisa, VA 
23093. Free brochure with SASE. 


SATELLITE SCRAMBLING GET YOU DOWN? 
Subscribe, to "View-All Newsletter: Send #10 
SASE for FREE sample issue. View-All, Dept. 
PS-2, 177 Main St., Fort Lee, NJ 07024. 


FREE 24-PAGE SATELLITE BUYING GUIDE. 
Discount Product Prices. 1-800-472-8626. 


SATELLITE CODES 1(900)-535-6500 EXT. 
403 Testing Only. MOST SYSTEMS $2.00 total. 
$2.00 Minute. 


SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT Chemi- 
cals, small or large quantities, tor your conve- 
тепсе. Glassware, Scales, Microscopes avail- 
able. Send $5.00 for catalogue. Chem Lab, 
1060-C Ortega Way Placentia, CA 92670. 


“EXPERIMENTERS” LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Estab- 
lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA, 
512-684-7373 


“CLEARANCE” new and used LABORATORY 
GLASSWARE. Low prices, catalog, $2.00. Re- 
ynolds Scientific, 402 W. Bedford #113, Fresno, 
CA 93711. 


MICROSCOPES from $150. quality instru- 
ments, not toys, write: MD Scientific, 4630 Har- 
lem Ave., #2098, Harwood Heights, IL 60656. 


PRACTICAL formulas you use everyday, also 
supply source. $1.00 and postage stamp. Onyx 
Lab, P.O.Box 188, Savage, MN 55378-0188. 


` SONG WRITERS 


$1,200.00 CASH! Your poems Needed For New 
Songs. Broadway Music Productions, Box 7438- 
PS, Sarasota, FL 34278. 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
| (and up). clase to Yellowstone Park, starting at 
$7,450. Easy Owner Financing. Guaranteed 


Access. Warranty Deed. Free Color Brochura. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-735-6484 


your cabin from your own trees. Create a pond 
from Crystal Clear Water. Harness Solar Energy? 
from over 300 days of unclouded sky. 35 Acres 
from $19,900. Low Down Easy Terms. Free Bro- 
chure. Call Today. 1-800-383-0583. Patten Land 
of Colorado Corp. Void where prohibited. 


RETIRE TO NORTH CAROLINA - Beautiful golf 
& lake homesites in one of North Carolina's finest 
masterplanned communities. Only $10,900 
w/owner-assisted financing available. Free color 
literature. 1-800-768-7358. 


+ MONTANA LAND * 
20 ACRES - $12,900 


Hike, camp, hunt, fish, 
explore Montana's 
unspoiled wilderness. 


Near natl forest land 


& recreation areas, ' 
FREE BROCHURE 


|» EXCELLENT FINANCING 
Call Toll-Free 1-800-521-5263 


Yellimstme Basin Properties 


| RECIPES - 


JERKY RECIPES - $5.00 MONEYORDER - 


ERMA, NJ 08204. 


| ` RADIO, TELEVISION 


TUBES MOST 35.00 each. Includes testing. 
shipping. List $2.00. Pat's, PO Box 499, 
Hedgesville, WV 25427. 
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SPECIAL SERVICES | 200 WORLDWIDE Stamps .50¢ With Approvals. TOBACCO, PIPES, CIGARS 


Kloster, 18289 Bunny, Jamul, CA 91935. JET LATHES FOR MET 
INFORMATION On Anything. Ferguson Re- | раа S FOR THE METALWORKER 


| | | | FREE Briar Pipes, Cigars, Tobacco. NEW Al 
search Specialists. 60-15 Woodside Avenue, | TELEPHONE & ACCESSORIES SEA ION RIVALS. Temporary offer. Get details. Pearso 
Woodside, NY 11377. 


сс en OF LATHES 3875 Wilshire #411ZB, Los Angeles 90010. 
| LluadBusier 1!" 
STAMP COLLECTING Telephone & 4-wire trouble 


WITH SWING ee 
DISCOUNT Stamps, Request Countries, Free | | Shooter Plug theQuadBuster 


mae = R 
304) 562-3538 13-18", WINEMAKING 
between the R11 and the trou : 


i г ATALOG $1.00 ГА BEERMAKERS—Winemakers Free Catalo 
List. IVA, Box 197-B, Hanford, CA 93232. bled area, and let QuadBuster » Р.О. Box 536-Р5 AFFORDABLE | | Fast Service, Free Recipes. Cellar-S, Be 
show you what wires are « 95 T'i i NU г = 
UNITED NATIONS 3 Mint Sets, 25€. Cornetta, | | connected incorrectly Er. сааи туе a РЕСЕН 33525, Seattle, WA 98133. 800-342-1871. 


б cid, Florida 33852. Includes ' | | 
Pouf bae fiM Мон 9982 —— $99.99 Postage ____ | FREE CATALOG! GREAT PRICES! FA 
50 Different Selected United States Stamps. волак | = 4" METAL Cutting Lathe $121.70., Taig, 15048 | SERVICES! SEBASTIAN BREWERS, 77 
Only $1.00. Tom Roush, P.O.Box 249M, River- | | во 3025 Fox Valley Station Aurora 1 60504 | | Proctor, Industry, CA 91746. | 91ST AVE, VERO BEACH, FL 32967 ( 


side, TX 77367-0249. 589-6563. 


1,000 STAMPS, $2.95. Guaranteed worth over 
$30 at standard catalog prices! All-Different. 55 
countries! Money back if not delighted. Approv- 


ee AT LT PISTE AU I NN P 
WINEMAKERS-BEERMAKERS Free 111и! 
trated Catalog - Fast Service - Large Selectior 
Visa/Mastercard - (816) 254-0242 KRAUS, Bi 


3 AN | " ' WIRELESS CABLE rS 

als. Kenmore OM-477, Milford, NH 03055. | L ATHES n 1. 9 TO 2.7 GHz 7850-N, Independence, MO 64054. | 

Dr MET UTE Rena Se e DH E es лар зор ЕЕЕ S RR | 30 CH Parabolic Dish System-$173.90 —————— M 

300 Worldwide stamps $1.00. Approvals. White, "STARTING AT $350 "MEI 30 CH Rod Antenna System-$193 90 | | 

Box 999-ПС хариб FL int 9 «< а opu. "Mis "Metals "Воо | 30 CH Crysta кз System-8294 95 BEERMAKERS! Free catalog, Brewery. 19 
in, | : | i М, ef” > Precision Instruments SUN MICROWAVE INT'L. с. inani Quincy, Minneapolis, MN 55413. 800-234-068! 

FREE STAMP CATALOG—Allthe latest bargains | [> "= xX о Catalog $2.00 ене AL OST шлан || Ла 

on worldwide stamps and related supplies, base- o E ا‎ накыш) | (002) 230-1245 S roble WATER PURIFICATION 

ball cards, postcards and banknotes. Yours n ee у 513-322-8562 i | 


WATERWISE PURIFIERS ... homemade di 
tilled. (800) 874-9028. Box 45981, Center Hill, Е 
33514-0459. 


FREE when requesting approvals. Buy only what CAMPBELL TOOLS COMPANY 
you like—return balance. Falcon Stamp Compa- 2100P Selma Read, Springfield, Ohio 45505 


ny, Dept. FC101PSF, Falconer, NY 14733-0300. 


VISA/MC/AME X QUANTITY DISCOUNTS 
ORDERS ONLY 1-800-484-4190 code 9793 


paucisque EUER ELI EIC EE кезер ын AE E ERN EE E EN EE E EE eee IE 
l рй нн быра POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART Üni Ese 
| Г $11.25 PER WORD WORD COUNT: Each word or.initial in name and address must be counted as a word 
40 word minimum John E. Jones, 345 East Main St., counts as SEVEN words. P.O. Box 3 counts as 
| BOLD FACE CAPS THREE words. City, standard 2-letter state abbreviation and Zip code together count as 
i add $1.00 a word TWO words. | 
\ DEADLINE FOR ADS: See head of classified — 
TERMS: Payment with order or charge p VISA, MasterCard, American Express о! 
І Diners Club account. 
| 
| TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 
! [] Remittance of $_____ is enclosed to cover ___insertion(s) in the 1 -. issue(s). 
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ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


1001 Survival for the ‘90s A brochure 
available from Azoth Enterprises de- 
scribes 60 simple, economical, Earth- 
friendly working plans to help you in- 
crease your life’s energy efficiency. 


$1 


1002 Graphic Designs A full-color 16- 
page catalog from Blackbird International 
describes the company’s complete line of 
high-tech aviation and space-related 
graphics imprinted on sportswear and gift 
items. Free 


1003 Stereo Equipment Cambridge - 


Soundworks' catalog has specials on 
systems and components from Philips, 
Pioneer, Denon and Cambridge Sound- 
works—including complete Dolby Sur- 
round systems starting at only $999. 
Free 


1004 Colorado Vacation Ski Colorado 
and see for yourself why Colorado is 
considered the best there is for skiing. 
A Colorado Vacation Kit is available. 
Free 


1005 Water-well Products The “How to 
Drill Your Own Water Well" booklet 
available from Deeprock Manufacturing 
describes how thousands of wells have 
been drilled since 1962 using this easy, 
low-cost way for the home and garden. 
Free 


1006 Weather Stations Digitar manufac- 
tures the world's smallest, most affordable 
weather stations. Different models mea- 
sure wind chill, speed, direction, and 
more. Free 


1007 Dental Information А brochure 
from the Dr. Woog Perio-System ex- 
plains how you can arrest gum disease 
with revolutionary Swiss methodology. 
Free 


1008 Hobbyist Catalog Edmund 
Scientific's 112-page catalog contains 
more than 3,200 products for the hobby- 
ist, gadgeteer, and educator—featuring 
telescopes, weather instruments, fiber op- 
tics, plus items for science fair projects. 
Free 


1009 Oil Additive A Fluoramics brochure 
describes Tufoil, a low-friction and low-wear 
oil additive. Tufoil makes changing your oil 
a patented engine treatment. Enjoy fast 
starts, smooth operations, better accelera- 
tion, and longer engine life. Free 


1010 Coffee A 48-page catalog describes 
how you can have Gevalia Kaffe, Europe's 
premiere coffee, delivered fresh from our 
Swedish roastery to your door. Roast and 
blends are available in 10 flavors. Free 


1011 Deck Awnings Use your deck/ patio 
more often by installing the retractable 
Sunsetter Awning made by JIL Industries. 
It has easy do-it-yourself installation, and 
you can buy factory direct. Send for oper- 
ation/installation video, fabric samples, 
and prices. $4.95 


1012 Unusual Items The “Things You 
Never Knew Existed” catalog from Johnson 
Smith Co. has more than 1,800 hard-to-find 
novelties, hobby and sports equipment, and 
scientific and electronic items. Free 


1013 Window Ideas A brochure from 
Marvin Windows illustrates with four-color 
photos and renderings how window sizes 
and styles affect the appearance of your 
home. Energy and maintenance informa- 
tion is also included. Free 


1014 Cross-country Workout Nordic 
Track, the original cross-country ski exer- 


ciser, provides the world’s best total-body . 


and cardiovascular workout. Brochure and 
video available. Free 


FILL IN COUPON AND MAIL TODAY 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 

Note: POPULAR SCIENCE New Jersey address is for Product Information only. 

Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 


process цода асосро Бу vwd handling fee. Do not send cash. 


[] 1001 $1 [] 1005 [] 1009 [] 1013 О 1017 
[] 1002 О 1006 О 1010 [] 1014 О 1018 
[] 1003 O 1007 О 107 $4.95 [] 1015 Г] 1019 
[] 1004 [] 1008 [] 1012 L] 1016 O 1020 $1 
Name (please print) — — 
Адыйгазъ City & State 


Please send check or money order made out to POPULAR SCIENCE. 


companies. The convenient order form: will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


1015 The Prodigy Service The Prodigy 
on-line computer service has something for 
each member of your family. It has hun- 
dreds of valuable features, including a regu- 
larly updated encyclopedia, great values 
from dozens of on-line merchants, weather 
and sports updates, games, and more. 
Purchase a start-up kit at any Prodigy ser- 
vice dealer. For a store near you call 1- 
800-776-3693, ext. 218. 


1016 Gutter Alternative А two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gut- 
ters,which gently disperses the rain from 
your roof. There are no downspouts, so 
there's no clogging, no cleaning, no 
trenching. The rugged aluminum is virtual- 
ly invisible on your home. Free 


1017 Cutlery A four-color pocket-size cat- 
alog from Schrade contains information 
on backpacking, fishing, hunting, and 
pocket knives. Free 


1018 Halogen Bulbs Now you can have 
Sylvania Halogen bulbs in your home. 
Halogen bulbs are long-lasting, brighter 
than ordinary bulbs, and energy-efficient. 
The new line includes household bulbs, 
spot and floodlights for the home, and out- 
door floodlights. Free 


1019 Dome Homes "The Why, Which, 
What, and How of Geodesic Domes from 
Timberline Geodesics" brochure explains 
why domes are spacious, airy, and energy 
efficient. Complete kits start at $6,120. Call 
1-800-DOME-HOME for brochure or catalog 
information or send for a brochure. Free 


. 1020 Wood Working The Woodworkers' 


Store 1991-92 catalog contains more than 
150 new items and features 100 full-color 
pages of domestic and exotic hardwoods, 
veneers, wood parts, finishing supplies, 
books, and plans. $1 
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$ 100 fer handling 
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Looking Back... 


Sampling a century of POPULAR SCIENCE 
OCTOBER 1966 
Did you know that many 


25 "form-fitting" hand tools 


YEARS AGO don't fit? That small, unno- 
ticeable stresses and strains due to 
poorly designed equipment can cause 
| Sore arms and backs? Now “human en- 
| gineers" specializing in a new science 
called biomechanics are measuring 
your real physical capabilities and mak- 
| ing recommendations for designing 
tools and machines to match them: 
Biomechanics seeks to reduce the 
wear and tear on your body while mak- 
ing it possible for you to accomplish 
more. Biomechanics emphasizes the 
complexity of the “human machine" 
| from an engineering standpoint and 
recognizes that the range of move- 
ments this wonderful machine can 


50 Army rolling stock that 


YEARS AGO has most soldiers in a fever 
of enthusiasm. It's known as the quar- 
ter-ton reconnaissance vehicle, and the 
enthusiasm arises from the fact that 
even though it is the smallest, four- 
wheeled, self-propelled vehicle the 
Quartermaster Corps has purchased 
for the Army in large numbers, it can 
do more things than Army officials or 
manufacturers expected. 

After a year of experimenting with 
the cars—made by Ford, Bantam, and 
Willys-Overland—new uses are still 
being found for them in our war ma- 
chine. They are used for reconnais- 
sance work, as messenger vehicles, as 
movers for anti-tank guns, as person- 
nel carriers, and as light-supply vehi- 
cles. Their speed and maneuverability 


——— — = 


OCTOBER 1941 


There's a new piece of 


OCTOBER 1891 
The importance of proper 
| construction апа adapta- 
YEARS AGO tion of spectacle frames has 
been examined: The results of the most 
accurate refractive measurements may 
be vitiated by a faulty position of the 
correcting glasses; new sources of eye- 
straan may be created by the means 
adopted to remove an existing fault. 
The optical center of a lens 18 gener- 
ally that part of the glass that we wish 
to bring before the pupil, as that part 
of the lens and the area immediately 
surrounding it are freest from aberra- 


) 
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make without undue 
strain on its parts 1s 
surprisingly limited. 

So-called form-fit- 
ting tools, biome- 
chanics experts say, 
can be dangerous in 
some ways. For ex- 
ample, a pair of pli- 
ers featuring form- 
fitting grips may fit one person in one 
position; another person with a differ- 
ent size hand could encounter consid- 
erable stress. If the person has a large 
hand, the fingers will overlap the 
grooves; if the person has a small 
hand, the fingers will be stretched 
apart and subject to strain. 

Engineers often design for the "aver- 
age" man or woman, basing their work 


enable them to scoot for cover, and 
they can travel across country like 
mountain goats. 

What makes the cars able to do such 
amazing things is a selective four-wheel 
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The mechanics 
of the Army's new 
reconnaissance vehicle 


tions of all sorts—they distort the 
least. Occasionally, however, it may be 
desirable to displace that point by a 
definite amount. In any case, we 
should insist on having the optician 
carry out our directions as regards the 
manner of mounting and the position 
of the glass with the least possible an- 
noyance to the wearer and with the 
same exactnesà that he employs in 
making it of the proper strength. 

The lenses should be as large as the 
face of the wearer permits, so that the 
eyes may be well covered in their ordi- 
nary lateral movements. The reflec- 
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~| Standard pliers 
(above) were rede- 

_ | signed (left) to elimi- 
Ex nate wrist contortions. 


on figures taken from special groups 
such as the Armed Forces. Chairs, 
beds, tools, and other things are man- 
ufactured without provision for adjust- 
ment to fit the rest of us—the bulk of 
the population—who may not be even 
close to average. But biomechanical 
designers emphasize adjustable prod- 


ucts or, where this is impractical, prod- 


ucts designed for a *range" of users. 


drive, hooked up to a power train that 
gives them six forward speeds and two 
reverse. All the engines have full force- 
feed lubrication systems, which are re- 


quired to keep the car running when it 


is climbing a 65 percent grade or run- 
ning on a side hill. These cars can be 
tipped on their sides to a 55 degree an- 
gle before they'll capsize. Oil filter pipes, 

distributors, generators, batter- 
HYDRAULIC les, and other electrical units 


the engine as possible so the 
cars can ford streams with- 
out stopping the engines. 
In spite of their spectac- 
ular performance, these 
cars are similar to your fam- 
ily jalopy. Steering wheels, 
` brake and clutch pedals, starter 
and throttle controls, and instruments 


are all of standard make. 


tions from the edges of frameless 


glasses that annoy many may be 
avoided by slightly dulling the polish 
on the lower edge. 

The glasses should be worn as close 
to the-eyes as possible without touch- 
ing the lashes. Occasionally, when the 
lashes are especially long they should 
be trimmed with scissors. 

It is also to be borne in mind that 
the subject has an artistic aspect, and 
that by giving proper consideration to 


this phase much may be done to re- 


move the prejudice that frequently at- 


taches to the wearing of glasses. 


are placed as near the top of | 


| 
| 


CHECK YOUR 


AT THE D DOORS. 


The All-New Bonneville. 


If you've always believed the only way to get an 
agile, aero-styled, high-performance sedan was to 
buy small, you're in for a big surprise. It's time to 
forget the past, and introduce yourself to the all-new 
1992 Pontiac Bonneville? 

By its engineering specifications alone, the new 
Bonneville shatters that myth convincingly. Under its 
beautifully redesigned shape lurks a potent 170 
horsepower with tuned port 
sequential fuel injection locked onto an advanced 
electronic 4-speed automatic. Available 
anti-lock brakes НХ 
engineered, road-gripping sport suspension for 
outstanding control, stopping or steering. Available 
NEUEN] teraction control 101 
superb power application on slippery 
surfaces. There's even a 


driver’s-side airbag Wt; 
safety assurance. 

That's the technical side. But to really get the 
feel of the new Bonneville, you've got to get behind 
the wheel. Notice how the solid-feeling controls 
react smoothly to the touch. How the full comple- | 
ment of analog gauges are well-defined for 
decisive reads. How the whole cockpit is d 
oriented, and designed for performan 


hought wed remind you. 
ille. Climb in and throttle 


easily carry six adults. Ju 
The all-new 1992 Bon 


to take place. Very, 
very quickly. 
E = =. 


[Î can ине 1-000-782-4800 for more product information. 
Buckle Up, America! ©1991 GM Corp. All rights reserved. See your dealer for terms of this limited warranty. лати vo эмма run 
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Surprising 
taste. 


Menthol s | O) abl / 
Ultra Lights. OF 


Also available 
in 100%. 


Amazing low price. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


